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has been met by India boosting 
coal mining in response to a spike in 
energy demand related to its heatwave. 
And COP26 president Alok Sharma said 
this week that too little progress had been 
made on doubling cash for lower-income 
nations to adapt to a rapidly heating 
world (see page 10). 

Sharma also reminded us that 
climate change is a “chronic danger” 
that will continue to be buffeted by acute 
challenges, be it economic woes, conflicts 
or viruses. Crucially, those short-term 
threats will increasingly be made worse 
by the climate crisis, like Californians 
fleeing wildfires only to be confronted 
with covid-19 at evacuation shelters. 
Sharma is right to remind us. We can’t 
wait another six months to get serious 
about our gravest long-term crisis. 
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Bitcoin powers on 


Cryptocurrency mining continues to consume increasing amounts of 
computer power, despite a drop in prices, reports Matthew Sparkes 


ON 15 May, the price of a bitcoin 
was £24,244, less than half of its 
high point in November last year. 
Meanwhile, Ethereum, another 
major cryptocurrency, plunged 
in value from £3567 to £1647 
over the same period. 
Despite these steep falls, 
the total hashrate of the bitcoin 
network —a metric that tracks 
the amount of computer power 
devoted to mining the currency — 
continues to hit all-time highs. 
Miners obtain a fixed amount 
of cryptocurrency by performing 
intensive computing operations. 
Their costs may be predictable, 
but their income, as denominated 
in traditional currencies, varies. 
The latest data from the 
Cambridge Centre for Alternative 


Finance (CCAF) shows that 
the bitcoin hashrate reached 
248 exahashes per second in 
February, while more recent data 
indicates that it has continued 
rising in the intervening months. 
Ethereum miners have also 
proven resilient to the drop in 
prices. On15 May, the Ethereum 
hashrate sat at 1103 terahashes 
per second, according to data 
from YCharts, while a year before, 
the rate was just 613 terahashes. 
An increase in hashrate 
raises concerns about the carbon 
footprint of the cryptocurrency 
sector, as more intense 
computation generally requires 
more electricity usage. This is 
likely to be offset by a switch 
to more efficient computing 


US delays switch 
to quantum-safe 
encryption 


hardware, says Alexander 
Neumueller at the CCAF. Its latest 
model estimates that the current 
annual electricity consumption 
of bitcoin is 141 terawatt-hours, 
which is comparable with the 
amount used by Egypt. 

“Without doubt, the network 
hashrate is an important variable, 
but the answer to this question 
[of carbon footprint] is much 
more complex. How sustainably 
the electricity used by bitcoin 
miners was generated and the 
efficiency of the hardware also play 
a decisive role,” says Neumueller. 

“We assume in our model that 
miners are rational economic 
agents — in other words, they 
only operate profitable 
hardware. Therefore, as 
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Thailand Crypto 
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profitability decreases, older, less- 
efficient hardware is assumed to 
be switched off,” he says. 

Along with recent price drops, 
the cryptocurrency sector is still 
wrestling with the impact ofa 
Chinese ban on cryptocurrency 
mining that came into force last 
May. The CCAF said in a blog post 
published on 17 May that the 
ban has worsened, rather than 
improved, this digital industry’s 
environmental footprint, as 
miners have sought cheaper 
(but not necessarily greener) 
energy elsewhere. 

Artist Kyle McDonald, who uses 
cryptocurrencies in his work and 
has previously published research 
on the energy use of Ethereum, 
says that a reduction in the price of 
acoin should lead toa reduction in 
mining, but that this can happen 
over longer timescales. 

“Right now, despite the dip 
in price, we’re not seeing any 
unusual dip in hashrate,” he says. 
“There is a slight downward 
trend right now in bitcoin, but 
not outside of usual variability. 

In another week, we may be able 
to see if miners are consistently 
turning offsome of their rigs, 
which would indicate that 

they are operating on narrow 
profit margins.” 

And there are anecdotal signs 
that an Ethereum slowdown could 
be on the way too. One Ethereum 
miner based in Australia, who 
gave his name as Josh Ward, told 
New Scientist that the economics 
of mining were less attractive 
now that the price had fallen. 

“The drop in profits is 
disappointing,” he says. “It’s 
made me reconsider how! view 
the opportunity cost of mining. 
On an individual level, there are 
quite a few people backing out 
of mining and selling their rigs 
due to the market crashes.” 
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First image of our galaxy’s black hole 


The Event Horizon Telescope collaboration has released the first ever picture of 


the supermassive black hole at the centre of the Milky Way, reports Leah Crane 


FOR the first time, scientists 
have taken a picture of the black 
hole at the centre of our galaxy. 
This is the second image ofa 
black hole ever created. 

The image was captured by the 
Event Horizon Telescope (EHT),a 
network of observatories around 
the world operating as a single 
enormous radio telescope. In 2017, 


EHT observed two supermassive 
black holes: the one in the Milky 
Way, which is called Sagittarius A* 
or Sgr A*, and the one at the centre 
of the M87 galaxy known as M87*. 
The image of M87* was released 
in 2019, and now, after three more 
years of painstaking data analysis, 
the collaboration has finally 
released its picture of Sgr A*. 

“This is what we wanted to 
deliver on allalong,” says EHT 
researcher Ziri Younsi at University 
College London. “This is what our 
black hole looks like.” 

Black holes don’t emit any 
light, so the image shows the 
silhouette of Sgr A* against a 
glowing background of hot 
plasma swirling around and 
being pulled into it as part ofa 
structure called an accretion disc. 

That process occurs much more 
quickly with this black hole than 
with M87*, which is one reason 
why the new image took so much 
longer to produce. M87* is one of 
the largest known black holes in 
the universe at about 6.5 billion 
times the mass of the sun, more 
than 1000 times the mass of 
Sgr A*. Asa result, it takes days to 
weeks for the plasma around M87* 
to complete an orbit, whereas it 
takes only minutes for hot plasma 
to circle Sgr A*. 

“This means the brightness and 
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The first image of 
Sagittarius A*, the 
supermassive black 
hole at the centre of 
our galaxy 


Number of black holes 
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Horizon Telescope 


Years of data analysis it 
took to produce the above 
image of Sgr A* 


Number of observatories 
around the world used to 
make the image 


pattern of the gas around Ser A* 
was changing rapidly as the EHT 
collaboration was observing it — 
a bit like trying to take a clear 
picture ofa puppy quickly chasing 
its tail,” said EHT researcher 
Chi-kwan Chan at the University 
of Arizona ina statement. 

Another difficulty was the fact 
that Earth sits towards the edge of 
the Milky Way, so the researchers 
had to deal with light from all the 
stars, dust and gas between our 
planet and Sgr A*. To make the 
final image, they aggregated many 
snapshots taken over several 
nights and used a supercomputer 
to process the data. 

“With M87*, everyone was 
just elated, but this was a 
much harder image to make, 
so everyone was really cautious 
this time,” says Younsi. “We 
approached it quite a bit more 
conservatively — everyone had 
their scientist hats on instead 


of their party hats, really.” 

The final image looks 
remarkably similar to 2019's 
picture of M87* despite the 
different sizes and environments 
of the black holes. “We have two 
completely different types of 
galaxies and two very different 
black hole masses, but close to 
the edge of these black holes 
they look amazingly similar,” 
said EHT scientist Sera Markoff 
at the University of Amsterdam 
in the Netherlands in a statement. 
“This tells us that [Albert 
Einstein’s] general relativity 
governs these objects up close, 
and any differences we see further 
away must be due to differences 
in the material that surrounds 
the black holes.” 

The most visible prediction 
of general relativity is that the 
ring of light around the black 
hole ought to be a little lopsided. 
The gravitational pull of Sgr A* 


EHT COLLABORATION 


is so strong that it bends the 
light, making the plasma circling 
towards us appear brighter than 
that spinning away towards the 
black hole’s backside. 

When the researchers compared 
the image of Sgr A* toa library 
of hundreds of thousands of 
simulated black holes modelled 
in scenarios that don’t follow 
general relativity, they found 
that Sgr A* appears to hew closely 
to relativistic models. “One of 
the things which surprises me 
personally was just how similar 
these images are to what theory 
predicts,” says Younsi. “Einstein’s 
doing well, again, and for people 
who have all their other theories 
of what gravity could be it might 
bea little disappointing.” 

The only thing that doesn’t 
line up with what was expected 
is that the accretion disc around 
Sgr A* appears to be tilted out of 
alignment with the disc of the 
galaxy. Instead of viewing the 
black hole and its disc from the 
side, we appear to be viewing it 
face-on. It isn’t clear why there is 
this mismatch in the spin axes of 
the black hole and the Milky Way, 
but it could be related to ancient 
events in which Sgr A* may have 
devoured black holes at the 
centres of smaller galaxies. 

As researchers continue to 
analyse data from EHT and figure 
out how the two black holes 
compare with one another, they 


also have a new set of observations 


to examine. Three telescopes were 
added to the EHT network before 
the most recent observing 
campaign in March 2022, which 
means future pictures should be 
sharper and should illuminate 
subtle details in the areas around 
the black holes (see “What’s next 
for the Event Horizon Telescope?”, 
right). The team is also working 
on making a video showing how 
Sgr A* changes over time. If 
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What's next for the Event 
Horizon Telescope? 


NOW that the Event Horizon 
Telescope (EHT) has taken images 
of both the Milky Way’s black 
hole, called Sagittarius A* (Sgr 
A*), and the one at the centre of 
the M87 galaxy, known as M87*, 
it is time for the collaboration to 
move on to new scientific 
pursuits. So, what is next? 

First, the researchers will 
examine the data they have 
already collected. The images 
of Sgr A* and M87* were both 
assembled from data gathered 
in 2017, but there have since 
been two more observation 
periods, with extra telescopes 
added to the collaboration's 
original network of eight. 

“Data does exist. We have 
taken data in 2018 with one 
additional telescope, [in] 2022 
with three additional telescopes, 
and we are working very, very 
hard to get that to you... as soon 
as we possibly can, but I can’t 
make any promises about when,” 
said EHT researcher Lia Medeiros 
at the Institute for Advanced Study 
in New Jersey during a 12 May 
press event. It will probably take 


The ALMA array in 
Chile is part of the Event 
Horizon Telescope 


years before the results of that 
analysis are released. “We're 
not just waiting around to create 
anticipation, we are very, very 
hard at work for many years to 
go from an observation to the 
image,’ she said. 

The analysis of extra data is 
expected to clarify the structure 
of the material around Sgr A*, 
particularly the three bright 
“knots” of light seen in the new 
image. Because of the way the 
image was made, the bright spots 
could just be artefacts. “Those 
knots tend to line up with the 
directions in which we have more 
telescopes,” said EHT researcher 
Feryal Ozel at the University of 
Arizona during the press event. 
“Even though it's natural in 
theory to expect these brighter 
spots, we don’t trust them in 
our data that much yet.” 

While the images are 
consistent with Albert Einstein's 
general theory of relativity so 
far, deeper analysis may give us 
another check on how that theory 
might break down in the extreme 
areas around black holes. “It 
should give us a hint, at some 
point, of maybe something 
different than how we formulate 
gravity with the theory of general 


relativity right now,” said Ozel. 
“We don’t see a crack in that 
theory yet.” 

Another major goal of the 
EHT collaboration is to make 
videos of Sgr A* and M87* 
as the material around them 
moves and changes over time. 

“We tried to use the data 
that we got to try to recover 
a movie,” said EHT researcher 
Katie Bouman at the California 
Institute of Technology during 


“We tried to use the data 
that made the pictures 
to recover a movie of a 
black hole” 


the press briefing. Although the 
researchers do have some data 
they could use, there currently 
isn't enough to make movies 

of the black holes, she said. 

The additional telescopes 
recently added to the array 
should help with that. These 
will collect data in multiple 
wavelengths, which will increase 
the resolution of the images and 
could produce colour pictures; the 
images that have been released 
up to now have had colour added 
to indicate brightness. 

So far, these two black holes 
are the only ones we know of that 
can be imaged by EHT with high 
enough resolution to see their 
silhouettes against the light of 
the hot plasma around them - 
Sgr A* because of its proximity 
to Earth, and M87* because of 
its colossal size. 

Work is ongoing to spot other 
supermassive black holes the 
researchers could observe and 
compare with these two. Based 
on statistical studies, there 
should be other black holes that 
are enormous enough and not 
too distant for the EHT to resolve, 
but researchers haven't found 
them yet. I LC 
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News 


Analysis Climate change 


Countries drag their feet on COP26 pledges Six months 
on, we are still waiting to see improved climate plans that were 
promised at the summit in the UK, reports Adam Vaughan 


THE presentation by Sebastian 
Mernild pulled no punches. As 
more than 40 nations met in 
Copenhagen, Denmark, last week 
to discuss progress since 2021's 
COP26 climate summit, the 
glaciologist greeted ministers with 
jagged red lines showing rising 
global temperatures. He reminded 
them that emissions are still 
growing, and told them their 
goal of holding temperature rise 
to 1.5°C needs nothing less than 
“rapid, deep and sustained” cuts 
to greenhouse gases. 

“They all know what we are 
facing scientifically regarding 
1.5°C,” says Mernild, who is at the 
University of Southern Denmark. 
Whether they are acting on that 
knowledge is another question. 
Halfa year on from a deal at COP26 
in Glasgow, UK, it is far from clear 
if countries are delivering on the 
commitments they made. 

COP26 president Alok 
Sharma said on 15 May that 
failure by world leaders to deliver 
on their pledges would bea 
“monstrous act of self-harm”. 
Speaking in Glasgow, he said he 
could understand why action to 
cut emissions had been pushed 
out of the spotlight by the war 
in Ukraine and the cost-of-living 
crisis, but reminded his audience 
that “climate change is achronic 
danger” the world can’t ignore. 

One of the headline promises 
of the Glasgow Climate Pact was 
that this year, 196 countries would 
“revisit and strengthen” their 
plans for curbing emissions by 
2030. Without stronger plans, 
the target of keeping below 1.5°C 
of warming will be out of reach. 

Sharma said that the UK 
government is looking at 
ways to strengthen its 2030 
national climate plan, but 
to date, no countries have 
formally submitted a blueprint 
that goes further than what they 
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Delegates at the COP26 
gathering in Glasgow, UK, 
in November 2021 


56.5 Gt 


The world’s energy-related CO, 
emissions hit a record in 2021 


COP26 president Alok 
Sharma at a meeting in 
Copenhagen last week 


promised before or at COP26. 

Those close to the UN climate 
talks process say that it is unlikely 
any action to step up national 
plans will be seen until much 
closer to COP27, the next big 
climate summit in November, 
due to be held in Sharm El-Sheikh, 
Egypt. There is an expectation 
that at least the host nation 
will cough up a new version 
ofits intended carbon cuts. 
Beyond that, figures in climate 
diplomacy think the best that can 
be hoped for in revised national 
plans are tougher emissions 
targets for individual sectors, 
such as forests or cars, rather 
than more sweeping targets. 

Pete Betts at the London School 
of Economics, a former lead 
climate negotiator for the UK and 
the European Union, says large, 
developed economies had already 
set ambitious targets ahead of 
COP26. The US promised to halve 
its emissions by 2030. But none 
of the big emerging economies, 
with the exception of South Africa, 
made significant moves. 

“I’m afraid it was pretty clear 
in Glasgow that we were unlikely 
to see these revisions [to climate 
plans in 2022]. Because if they 
were going do it, they would have 


done it in Glasgow. All the signals 
are that it’s not going to happen in 
Sharm El-Sheikh, unfortunately,” 
says Betts. There is no sign that 
Egypt is putting pressure on other 
countries to raise their ambitions, 
as the UK did ahead of COP26. 

“T see very little political 
energy being put into that 
right now,’ says Carne Ross of 
the think tank E3G, referring to 
the likelihood of tougher climate 
plans. “I think the big issue on the 
climate front at the moment is 
Ukraine. It’s really stealing all the 
political attention away from 
everything else,” he says. 

One bright spot this year is that 
the new German government, 
which was formed by a coalition 
including the country’s Green 
party, is using its presidency of 
the G20 group of leading world 
economies to push for continued 
action on climate change. Another 
potential positive is that Australia 
and Brazil could both elect 
governments that produce 
bold new plans. “I think that’s 
the hope,” says Ross. 

The news is worse on other 
pledges made in Glasgow. Nearly 
200 nations promised to embark 
on “phasing down coal”. Coal 
production is forecast to increase 
in China and the US this year. And 
India has relaxed environmental 
rules to ramp up coal mining, to 
cope with power demand amid 
a heatwave — possibly fuelled by 
climate change and coal burning. 

COP27 is less than six months 
away, but it hasn’t got an official 
website yet. Jim Skea at the 
Intergovernmental Panel on 
Climate Change recently said the 
1.5°C goal will be “gone” if stronger 
national climate plans don’t 
materialise by the time thousands 
of delegates descend on Sharm El- 
Sheikh. Despite the resort’s sunny 
reputation, that is looking an 
increasingly gloomy prospect. I 
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Artificial intelligence (Al) is emerging as one of the most important issues of our time. 
While we are growing used to the idea of Al influencing our daily lives, key questions 
remain: is Al a threat or an opportunity? What are the applications that will change our 
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When we don’t understand Al, it can become 
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actually is. In this talk, Beth Singler will explore our 
hopes and fears for Al and how they can distract 
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News 


Artificial intelligence 


NHS health data plan mothballed 


A plan to use the mobile phone records of NHS patients to predict mental health crises has 
been scrapped, showing the difficulties of using such data, reports Matthew Sparkes 


A CONTROVERSIAL AI project 
that used the health records 

of thousands of NHS England 
patients to predict the occurrence 
of mental health crises was able 
to do so with 58 per cent accuracy, 
but a mooted follow-up that 
intended to increase the accuracy 
using people’s mobile phone data 
has been scrapped. Campaigners 
say itis an example of the risks 
involved when using people’s 
data to train algorithms. 


“The more data points 
that are associated with 
a person, the harder it is 
to anonymise that data” 


As part of the project, more than 
5 million pieces of information 
relating to 17,122 patients at 
Birmingham and Solihull Mental 
Health NHS Foundation Trust 
were pseudonymised — whereby 
patient names were replaced with 
a unique identifier —and handed 
to Alpha, a division of the Spanish 
telecoms firm Telefonica, which 
also owns the O2 phone network 
in the UK. The company used the 
data to create an AI model that 
could predict when someone may 
be close to a mental health crisis. 

The results of that trial, which 
took place in 2020, have now 
been published (Nature Medicine, 
doi.org/ht54). The algorithm 
used 167 variables to make 
predictions about the likelihood 
that a patient would experience 
a crisis in the next four weeks. 
During the six-month pilot 
scheme, the algorithm made 
1011 predictions, 846 of which 
were assessed by NHS staff, 
who rated the Al’s predictions 
as useful 67 per cent of the time. 

Aleksandar Matic at Koa 
Health—a company spun-out 
from the now-defunct Alpha -— 
who was one of the authors of the 
paper, says that the results were 
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“beyond expectations” and that 
the instances in which staff 
reported that the information was 
of no value were down to cases 
where patients were already on 
their radar. He says the AI model 
was designed to report patients 
most at risk, so it was inevitable 
that some would already be 
under close observation by staff. 
“When you provide the list to 
doctors, and they start on the top, 
kind of the riskiest patients, they 
inevitably see patients that are 
already taken care of. It was a 
conscious decision,’ says Matic. 
Despite the AI model showing 
some promise, Matic says plans 
to combine medical data and 
phone data were never completed, 
and that the research would have 
been “tricky” because of the 
need to anonymise unique 
information. “Plans were put 
on hold due to covid, but there 
is currently no intention to 
revisit them right now,” he says. 
“Nothing moved with that project.” 
Phil Booth at medConfidential 
says simply removing people’s 
names from a data set doesn’t 
truly anonymise them, because 
medical information is so 


personal that it can easily be 
linked to your real identity. 
He suspects that negative press 
coverage at the time of the trial 
would have stopped the second 
phase, which was to have included 
mobile phone data that could have 
led to worse privacy implications. 
“It’s utterly farcical, utterly, 
because the phone company 
knows who you are, they know 
whose phone number it is. So 
ifthey are able to link the data 
that they hold with the data 
that they’ve got, how can that 
be anonymised?” he says. 
Bennett Cyphers at the 
Electronic Frontier Foundation 
says anonymised data can 
often be analysed to reveal real 
identities. “Anonymisation is 
very, very difficult,” he says. 
“The privacy research community 
has a phrase, the ‘curse of 
dimensionality’ — that is, the 
more data points are associated 
with a person, the harder it is to 
anonymise that data. Ifthe only 
information you have about 


An NHS Al project 
considered using 
mobile phone data 


someone is their age, it’s easy 

to anonymise that data set. But 
if you have 10 different attributes 
associated with each person, it’s 
nearly impossible to anonymise 
the data set without completely 
destroying the data’s utility.” 

The data set used in the project 
was collected between September 
2012 and November 2018, about 
patients aged between 16 and 102 
years, but none of those people 
were specifically informed about 
the research or given the chance to 
opt out. The UK’s Health Research 
Authority ruled at the time that 
consent wasn’t needed, but didn’t 
answer questions this week from 
New Scientist about the decision 
or whether the same ruling would 
apply to similar research today. 

Louise Hudson at Birmingham 
and Solihull Mental Health NHS 
Foundation Trust says that all NHS 
patients have the opportunity to 
opt out of their data being used 
for research at all times, and that 
the project has been paused due 
to “team redeployment” and that 
an assessment before the original 
trial suggested that the scheme 
was compliant with data 
protection legislation. She didn’t 
respond to questions about how 
patients would have known the 
research was happening and how 
they could have opted out. 

Rachel Power at the Patients 
Association, a UK patient advocacy 
charity, says she supports sharing 
medical data but that oversight 
is needed. “Patient data must be 
used anonymously and patients 
must have the right to opt out 
from their data being shared for 
uses beyond the purposes of their 
own healthcare,” she says. “Many 
patients are willing to share their 
health data for research purposes, 
but they do want to be able to 
agree to this and feel confident 
that their data will be used 
appropriately and kept secure.” ff 
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News 


Field notes Animal cognition 


Last days of the home for clever birds A Cambridge lab that 
has made seminal discoveries on animal intelligence is facing 
closure as funding dries up, reports Alison George 


BEHIND a thatched pub in 

the village of Madingley near 
Cambridge, UK, isa set of aviaries 
that is home to 25 jays and seven 
rooks. For Nicola Clayton, who set 
up the facility 22 years ago, these 
birds offer a unique window into 
the minds of other creatures. But 
not, perhaps, for much longer. 

Clayton’s Comparative 
Cognition Lab — or, as she dubs 
it, the corvid palace —is set to 
close in July due to a depressing 
confluence of circumstances. 

“It is so sad that this is happening 
now, especially given there are 

so many unanswered questions,” 
says Clayton. 

The facility at the University 
of Cambridge was financed bya 
grant from the European Research 
Council, and the team applied 
unsuccessfully to renew it 
during the Brexit negotiations — 
atime of great uncertainty for 
research funding. 

On top of this, the economic 
pressures of the covid-19 
pandemic mean that the £75,000 
per year it takes to run the aviaries 
just isn’t available. “Brexit was 
certainly a contributing factor, 
and it was not helped by the 


“Brexit was a contributing 
factor in the loss of 
funding, and it was not 
helped by the pandemic” 


pandemic,” says Clayton, though 
she is still holding out hope that 
a benefactor can be found at the 
eleventh hour. 

The Madingley site has along 
pedigree in the field of animal 
behaviour: for example, it was 
where primatologist Jane Goodall 
was based for her PhD on 
chimpanzees in the 1960s. 

In the years since the corvid 
lab was founded, studies here 
have revealed how these birds — 
members of the crow family —can 
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perform feats once thought to be 
the domain of only humans or 
great apes, including planning 
for the future and understanding 
the minds of others. 


Here, it was discovered that 
rooks (Corvus frugilegus) can use 
tools, and even work cooperatively 
to pull strings to obtain a treat. 
Research at the lab has also shown 
that corvids engage in mental 
time travel, showing an ability 
to remember the past and use 
this to plan for the future. 
Corvids can recall which other 
birds were watching when they 
hid food in caches, then use this 
experience to imagine and plan 
how to protect their caches for 
future recovery. 

One of the stars of the 
Madingley facility, a Eurasian jay 
(Garrulus glandarius) called Jaylo, 
flies over to take a prized treat, 

a waxworm, from my hand. She 
was part of a 2021 study led by 
Elias Garcia-Pelegrin, also at 

the University of Cambridge, 

that used magic tricks to probe 
the perceptions and expectations 


Rooks have been trained 
to respond to verbal 
commands 


of jays. “It is another way to test 
for their abilities in the absence 
of language,’ says Clayton. 

These studies are part ofa 
renaissance in our understanding 
of the cognition of other animals, 
with sophisticated mental abilities 
being discovered not only in rooks 
and jays, but also other birds, such 
as parrots, plus cephalopods like 
octopuses and squid. But there 
is still much more to learn. 


Promising avenues 


On my visit to the corvid palace, 
Talso meet the rooks that are taking 
part in a groundbreaking study 
into how these birds understand 
language, something that is little 
known in non-mammalian 
animals. Francesca Cornero has 
already trained an 18-year-old 
rook named Leo plus two 

others to respond to different 
commands - speak, come here 


and wait—and is now teasing apart 
whether they are responding to 
the words themselves or to other 
inadvertent cues, such as eye 

gaze or body language. 

Clayton also wants to 
explore something called 
source memory - the ability 
to remember how one came to 
know something, for example 
whether a bird found out about 
the cache made by another bird 
due toa smell ora sound. 

Another promising avenue 
is embodied cognition, in which 
our bodies influence the way we 
think about the world. “Both 
humans and apes have hands, 
and this influences the way 
we see the world, so how is 
embodied cognition different 
for birds?” says Clayton. 

Sadly, these studies are unlikely 
to happen. Not here, anyway. 

What will happen to the 
birds? It looks like the rooks 
might have a home at another 
lab in Strasbourg, France, so the 
research on them can continue. 
The younger jays might be 
released into the wild and are 
being trained accordingly. Clayton 
is hopeful that homes can be 
found for the older ones — though 
locating people with sufficient 
space available for suitably large 
aviaries is challenging. 

Clayton has already begun 
to branch out to work on the 
cognitive abilities of cephalopods, 
but she is heartbroken that the 
long-term relationships she has 
built up with these hand-raised 
birds are coming to an end. 

“If it was rats or pigeons or 
mice, it would be so much easier 
because there would be a lot of 
other facilities where they could 
be housed, and also you could 
easily get new ones,’ she says. 
“But for these really clever birds 
that live a long time, ifit closes 
down, that’s it.” I 


Physics 


Maxwell's demon could be made real 
without breaking the laws of physics 


Leah Crane 


A155-YEAR-OLD thought 
experiment, long believed to 
break the laws of thermodynamics, 
could be made real on a large scale. 
Maxwell's demon was proposed 
by Scottish mathematician 
James Clerk Maxwell in 1867. 
He imagined a tiny demon 
controlling a door between two 
gas-filled chambers. By carefully 
opening and closing the door, the 
demon allows only fast-moving 
gas particles into one chamber 
and slow ones into the other. 
Because the speed ofits 
particles determines a gas’s 
temperature, the first chamber 
heats up and the other cools 
down. The resulting differential 
could drive a perpetual engine, 
one that runs forever without 
an external power source. The 
trouble is, the demon’s actions 
decrease the entropy, or level of 
disorganisation, in this closed 


system without expending any 
energy — which violates the second 
law of thermodynamics. 

Practical versions of 
Maxwell’s demon that harness 
thermal fluctuations have been 
demonstrated at microscopic 
scales, but they require an external 
energy source, leaving the laws of 


consists of two transistors. The 
transistors can be thought ofas 
doors, one of which opens when 
a negative voltage is fed into the 
inverter, while the other opens 
when a positive voltage is fed in. 
Asecond CMOS inverter acts as 
the demon, but while the original 


thermodynamics intact.Studying “The original Maxwell's 


such fluctuations in more detail 
will require a demon that can be 
implemented at different scales. 

Nahuel Freitas and 
Massimiliano Esposito at the 
University of Luxembourg have 
come up with atype of demon 
that works at any scale, albeit with 
lower efficiency the larger it gets. 
“The bigger the demon, the more 
energy one has to spend to make 
it work,” says Esposito. 

Their set-up starts with aCMOS 
inverter, a small device used in 
many electronic circuits that 


demon sorted particles by 
speed. This version sorts 
voltages by direction” 


Maxwell's demon sorted particles 
by speed, this version sorts 
voltages by their direction. 

However, rather than storing 
each voltage on its own side of 
a box, it discards the negative 
voltages and sends the positive 
ones back into the first inverter 
(arxiv.org/abs/2204.09466). 

In theory, even when no 
external voltage is applied to 


the system, the demon should 

be able to take advantage of tiny 
thermal fluctuations and create a 
voltage from nothing. “That would 
be super good if you could doit,” 
says Freitas. “It would also bea 
violation of the second law of 
thermodynamics.” 

This type of system could 
help researchers study thermal 
fluctuations, which are governed 
by quantum mechanics at small 
scales in a way that we don’t 
generally see at larger ones. 

“This interesting, rich physics 
of the micro-scale can be brought 
to the macro-scale, so we might 
see some of these very fancy 
effects that we don’t expect at 
the macro-scale,” says Esposito. 

The implications might also 
extend to biological “machines” 
such as enzymes, which amplify 
small fluctuations in their 
environments to carry out tasks. I 


Health 


Flu vaccine cuts risk 
of heart attack in 
next year by a third 


GETTING vaccinated for the flu may 
also reduce your risk of developing 
cardiovascular issues. 

Bahar Behrouzi at the University 
of Toronto and her colleagues 
performed a meta-analysis of the 
results of six clinical trials involving 
flu vaccines conducted between 
2000 and 2021. These included 
a total of over 9000 people. 

The researchers wanted to find 
out whether having a flu vaccine 
reduced the chance of developing 
cardiovascular conditions, such as 
stroke and heart attack, in the year 
following inoculation - a benefit 
suggested by previous studies. 

As part of all six of the trials, 
participants were followed for 
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12 months. Their average age was 
65.5 years and just over a third of 
them had had heart issues in the 
12 months leading up to their 
enrolment in one of the studies. 
Only 4510 of these people had 
a flu vaccine, whereas the others 
were given either a placebo or 
didn't receive any treatment at all. 


The researchers found that the 
flu vaccine led to a 34 per cent 
lower risk, on average, of a major 
cardiovascular issue in the 
12 months following inoculation. 

When looking only at people 
who had a recent history of heart 
problems, those who went on to get 
vaccinated against influenza had a 


The influenza vaccine 
appears to have some 
hidden advantages 


45 per cent lower risk of a heart 
condition in the following year than 
those who didn’t have the jab (JAMA 
Network Open, doi.org/ht3w). 
Deepak Bhatt at Harvard 
University, who worked on the 
study, says this link is probably 
because flu can lead to heart 
attacks. “It could be the stress 
that an infection places on the 
heart, such as that caused by an 
elevated heart [rate],” he says. 
“Some studies also suggest that 
the vaccine may interact with the 
body’s immune system and help 
stabilise plaques in blood vessels, 
therefore preventing them from 
dislodging or rupturing and causing 
further problems,” says Behrouzi. # 
Jason Arunn Murugesu 


21 May 2022 | New Scientist | 15 


TATZGERNET AL. 


News 


Technology 


Virtual reality mask 
makes breathing 
harder for realism 


Alex Wilkins 
A MASK that controls how much 


air you can breathe can be used 
to simulate environments with a 


restricted air supply in virtual reality. 


Markus Tatzgern at Salzburg 
University of Applied Sciences in 


Austria and his colleagues enhanced 


their VR hardware with a medical- 
grade gas flow sensor attached to 


a mask with an adjustable air valve. 


They tested the technology on 


12 participants as they experienced 


virtual scenarios, such as inflating 
a balloon or blowing out candles. 

“TOur system] allowed us to 
create interactive applications 
that use breathing as input,” 
says Tatzgern. 

The team found that simulated 
environments could be made more 
realistic by adjusting how much 
air people could breathe in. For 
instance, just as areal balloon 
becomes easier to inflate as it 
expands, the mask can adjust to 
allow more air to pass through 
as a virtual balloon grows bigger. 

In another scenario, people 
took on the role of a firefighter 
ina smoky environment, with 
the mask restricting airflow. 

One participant said the exercise 
helped them better understand 
what it was like to be a firefighter. 

Tatzgern and his colleagues 
presented the work at the ACM CHI 
Conference on Human Factors in 


Computing Systems in New Orleans 


earlier this month. I 


This VR headset 
controls how much 
air you can breathe 
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Biotechnology 


Genetically modified bacteria 
learn to play tic-tac-toe 


Michael Le Page 


FOR the first time, humans 
have played tic-tac-toe— also 
known as noughts and crosses — 
with bacteria. These were no 
ordinary bacteria, but E. coli 
extensively genetically 
modified and set up to act 
as a simple neural network, a 
form of artificial intelligence. 
This approach could have 
all kinds of applications, 
from creating living materials 
capable of learning to making 
“smart” microbiomes, says 
Alfonso Jaramillo at the Spanish 
National Research Council. 
He and his team started 
with an E. coli strain genetically 
modified to sense 12 chemicals 
and respond by altering the 
activity of any genes the 
researchers chose. This strain, 
called Marionette, was created 
in 2019 by another group. 
Jaramillo and his colleagues 
further modified the Marionette 
strain so that it had numerous 
copies of two bits of circular 
DNA, called plasmids, 
each coding for a different 
fluorescent protein: one 
red and one green. 
The ratio of the number of 
these two plasmids — and hence 
the colour of the bacteria’s 


fluorescence — isn’t 
predetermined and can be 
altered by the 12 chemicals and 
by certain antibiotics. In the 
absence of any further input, 
this ratio remains constant 
and is thus a form of memory. 
What’s more, when the 
bacteria do get another input, 
the colour output depends on 


“The bacteria were 
trained by ‘punishing’ 
wrong moves witha 
dose of antibiotics” 


the previous ratio. This means 
that the bacteria behave in 

the same way as an electronic 
component called a memristor 
that is being used to create 
computer chips that mimic 
how the synapses in a brain 
work. Jaramillo calls these 
creations “memregulons”. 

The team decided to teach 
the memregulons to play tic-tac- 
toe, a benchmark often used to 
demonstrate new approaches 
in computing. The bacteria 
were grown in eight wells 
corresponding to the outer 
squares ofa tic-tac-toe grid. 

For simplicity’s sake, the team 
assumed that the human player 


Wells of bacteria 
representinga 
tic-tac-toe grid 


always starts and puts across 

in the centre square. The first 
bacterial nought is then placed 
on the square corresponding to 
the well with the reddest colour. 

The human plays next and 
the bacteria are “told” ofthe 
move by one of the chemicals 
they can sense being added 
to each well-— each chemical 
corresponds to one square. 
That changes the protein ratio 
in each well, indicating the next 
move. Each game takes several 
days as time is needed for the 
bacteria to respond. 

“In the beginning, the 
bacteria play randomly,’ says 
Jaramillo. But they can be 
trained by “punishing” wells 
that play a wrong move with 
a dose of antibiotics. 

After eight training games, 
the bacteria became expert 
players, says Jaramillo. The team 
simulated how the trained 
bacteria play games, and these 
simulations show they could 
beat unskilled humans (bioRxiv, 
DOI: 10.1101/2022.04.22.489191). 
But the researchers didn’t play 
any further games after the 
training stage in which the 
bacteria lost every time, so 
E. colihave yet to actually 
beat humans at tic-tac-toe. 

“[It] is a powerful 
demonstration of adapting 
a complex biological system 
to perform an entirely artificial 
task,” says Joanne Macdonald 
at the University of the 
Sunshine Coast in Australia. 

Jaramillo’s team is creating 
more complex neural networks 
with the bacteria that can do 
tasks such as handwriting 
recognition, he says. “They can 
do very sophisticated things.” ff 
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News 


Animal behaviour 


African ant diagnoses and treats 
wounds with antimicrobial medicine 


Alice Klein 


AN AFRICAN ant seems to be 
the only known species, besides 
humans, that can diagnose 
infected wounds and treat them 
with antimicrobial medicine. 

Matabele ants (Megaponera 
analis) are relatively large insects 
found in sub-Saharan Africa that 
raid termite nests for food. This 
is risky because termite nests are 
defended by soldiers that can bite 
the ants, tearing off their limbs in 
up to a fifth of cases. 

Erik Frank at the University of 
Wurzburg in Germany previously 
observed that Matabele ants that 
are injured during these raids 
are carried by their comrades 
back to their home nests, where 
“nurses” lick their wounds clean. 

Now, he and his colleagues 
have discovered that these nurses 
may even be able to tell if wounds 
are infected and treat them with 
an antimicrobial substance 
produced in glands in their 
backs (bioRxiv, doi.org/ht4q). 

The researchers filmed injured 
ants receiving wound care. Nurse 
ants licked their wounds clean 
and, in about 10 per cent of cases, 
applied a substance they collected 
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from glands in their own backs 
or the backs of the injured ants. 
Achemical analysis of the 
substance revealed it contains 
several proteins and organic 
compounds with structures 
similar to known antibiotics 
and antifungals. In a laboratory 
experiment, the substance 
inhibited the growth of 
Pseudomonas aeruginosa, 
a bacterium that commonly 


A Matabele ant 
treats another 
ant’s injured leg 


infects ant wounds, confirming 
its antimicrobial properties. 
Of the infected ants that 
received wound care, 90 per 
cent survived, compared with 
just 5 per cent when the insects 
were separated from their 
nestmates by the researchers. 
Because nurse ants only apply 
the antimicrobial treatment 
in some cases, Frank and his 
colleagues believe the insects can 
detect a wound’s infection status. 
In line with this, they discovered 
that ants with infected wounds 


produce a different profile of 


chemicals in their outer shells, 
called cuticular hydrocarbons. 
These chemicals are commonly 
used to communicate with other 
ants, suggesting injured insects 
signal their infection status 

to others so they can receive 
appropriate treatment. 

“T wouldn't be surprised 
because insects are full of 
ingenious tricks,” says Ken Cheng 
at Macquarie University in Sydney. 

Matabele ants may nurse their 
nestmates in order to maintain 
a critical population of workers 
to raid termite nests and sustain 
their colony, he says. As many as 
22 per cent of these foragers lose 
one or two legs during each 
termite hunt, meaning “the 
workforce would diminish too 
quickly without this medical 
treatment”, says Cheng. 

This is similar to some 
other ant species that rescue 
nestmates trapped in spiderwebs 
or under sand, even though 
this puts individual rescuers at 
risk, because they benefit from 
having a large workforce that 
can maintain food supply for 
the whole colony, he says. 8 


Technology 


Sweater uses 
wireless charging to 
top up your gadgets 


A SWEATER embedded witha 
coil filled with liquid metal can 
wirelessly charge wearable or 
portable electronic devices, such 
as medical sensors, movement 
trackers and smartphones. 
Wireless charging technology 
is growing in popularity, and it has 
the potential to be built into clothing 
to charge small electronics devices 
while they are being worn. 
However, this potential has yet 


to be realised because a wireless 
charger produces electromagnetic 
radiation that may damage human 
tissue after prolonged exposure 
over such a close range. 

Ryo Takahashi at the University 
of Tokyo in Japan and his colleagues 
have now designed a wireless 
charging system called 
MeanderCoil+ + that doesn’t 
produce high levels of 
electromagnetic radiation. 

They injected a conductive liquid 
metal alloy called Galinstan into a 
silicone tube. They then bent this 
tube and stitched it into a sweater 
so that it loops around the body. 


They also inserted capacitors - 
devices that store energy - at 
certain points along the tube. 
This effectively broke the system 
into a series of shorter coils, 
which reduces the strength of 
the electromagnetic radiation 
it generates. 

The sweater can be hooked up 
to asmall power supply tucked 
into one of its pockets. Then, as 
current flows through the sweater, 


“As current flows 


through the sweater, it 
generates low levels of 
electromagnetic radiation” 


it generates low levels of 
electromagnetic radiation. 

Electronic devices with inbuilt 
“receiver coils” can transform the 
electromagnetic radiation back into 
electricity to charge their batteries. 
The sweater has a similar charging 
power to a mobile phone charger. 

Takahashi and his colleagues 
presented the work at the ACM CHI 
Conference on Human Factors in 
Computing Systems in New Orleans 
earlier this month. 

“My vision is to drive multiple 
wearable devices on the body for 
along time,” says Takahashi. § 
Alex Wilkins 
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News 


Security 


Quantum-safe encryption delayed 


Hitch for new security methods to keep data secure when quantum computing matures 


Matthew Sparkes 


UNDISCLOSED “legal 

issues” are holding up a US 
announcement on which 
cryptographic algorithms should 
be used as standard to protect data 
from future quantum computers. 
Meanwhile, security experts at 
Google warn that data being sent 
today is already at risk and that 
firms need to prepare themselves 
to adopt the new algorithms as 
soon they are announced. 

Cryptography renders 
information unreadable by anyone 
without the decryption key, and 
modern security algorithms are 
based on maths problems deemed 
too hard to be cracked by even 
the fastest computers available 
now, including current quantum 
versions. But once a large-scale 
quantum computer is created, 
these algorithms won't just 
become easier to crack, but trivial. 
In theory, such a machine would 
immediately render emails, bank 
accounts and cryptocurrencies 
vulnerable to attack. 

Because of this, since 2017, the 
US National Institute of Standards 
and Technology (NIST) has been 
testing 82 “post-quantum” 
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The IBM Qisasmall 
quantum computer 
already in use today 


algorithms believed to be resistant 
to the increased code-breaking 
ability of quantum computers, 
and whittling them down to the 
best few. In March this year, the 
group said that the final handful 
of winners would be announced 
later that month, but this deadline 
has since passed. 

Dustin Moody at NIST told New 
Scientist that the announcement is 
“no more than a few weeks” away 


and that legal issues — which he 
couldn’t disclose details of— were 
behind the delay, although he 
confirmed that a decision has 
been made behind the scenes. 
“There’s some lawyers involved 
and they’re taking a little bit 
longer to approve it than I would 
have predicted,” says Moody. 
Observers say companies need 
to take note of the future security 
risks so they can begin protecting 
themselves, and us. Researchers 
from Google and its spin-off 
company SandboxAQ, which has 
attracted investment from CIA- 
linked In-Q-Tel, say that data is 
already at risk of so-called store- 
now, decrypt-later (SNDL) attacks, 
where information transmitted 
now is warehoused until a future 
quantum computer can be used to 
decrypt it (Nature, /doi.org/htpv). 
Google says companies need 
to act now because sensitive 
information being sent today, 
such as trade secrets, medical 
records and national security 
documents, could still cause 
problems if revealed a decade 
from now by quantum hackers. 
“For those organisations that have 


not started integrating PQC [post- 
quantum cryptography] in their 
systems or even planning for it, 

we highly recommend starting 
their efforts now,’ writes the 

team. “The SNDL attack is already 
practicable, so in this context, such 
organisations are already late and 
at increasing risk.” 

Moody says that companies 
should wait for an official decision 
before acting. “The risk of taking 
an algorithm that isn’t our final 
standardised version is you could 
end up with the wrong one, and 
then you end up with a product 
that isn’t interoperable with what 
everybody else will be [using],” 
he says. “And if you're taking 
an algorithm that wasn’t on 
our shortlist, there could be 
security vulnerabilities.” 

Although there have been 
large-scale cryptography upgrades 
in the past, there has perhaps 
never been one as urgent as post- 
quantum cryptography, says 
Moody. “Part of that is because we 
don’t ever know when a quantum 
computer will be out there,” he 
says. “Someone could make a 
breakthrough next week.” I 


Technology 


Portable liquid 
sunlight could 
power your gadgets 


A RECHARGEABLE device that stores 
thermal energy from the sun and 
converts it to electricity could one 
day power your smartphone and 
eliminate the need for batteries. 
Kasper Moth-Poulsen at 
Chalmers University of Technology 
in Sweden and his colleagues have 
designed a substance consisting 
of molecules made up of carbon, 
hydrogen and nitrogen that can 
store solar energy for years. 
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The molecules change shape 
when hit by light from the sun’s 
ultraviolet and visible range, 
trapping energy in the form of 
heat. Extracting this heat returns 
the molecules to their original 
configuration, which can be 
recharged with solar energy, 
creating a renewable, closed 
system. The charge is also 
long-lasting, with a half-life 
of up to 18 years. 

The researchers initially designed 
their molecules for use in a scalable, 
emission-free system for domestic 
heating, but have found a way to 
potentially power portable devices 


too by combining these with a new 
thermoelectric generator developed 
by a team at Shanghai Jiao Tong 
University in China. Such generators 
already exist at large scale, but the 
Shanghai researchers have made 
one that is the size of a microchip. 

“They were making this heat-to- 
power generator chip and we were 
making the molecular solar thermal 
material, and we basically combined 
the two,” says Moth-Poulsen. 


18 


Number of years it takes for the 
substance to lose half of its charge 


He and his colleagues charged 
molecules in 20 millilitres of liquid 
in Sweden, then shipped them to 
China. The team there converted the 
heat stored in the liquid into small 
amounts of electricity, with minimal 
heat loss, in a proof-of-concept 
demonstration (Cell Reports 
Physical Science, doi.org/htpr). 

Moth-Poulsen says a film 
version of the molecules and the 
generator chip could be integrated 
with a phone or tablet that had a 
transparent screen to allow light 
penetration. This might be possible 
in the next 10 to 15 years, he says. I 
Rachel Parsons 


Weather 


The shape of acity 
influences how 
much rain it gets 


Kate Ravilious 


CIRCULAR cities have more rain 
than square cities, and triangular 
cities have the least rain of all. 

This finding from a modelling study 
could help urban planners tackle 
the effects of climate change. 

Dev Niyogi at the University of 
Texas at Austin and his colleagues 
decided to investigate the link 
between the shape of an urban area 
and its rainfall after noticing that 
weather data from roughly circular 
cities such as Dallas and London 
often show more rain than more 
triangular cities such as Chicago 
and Los Angeles, but it wasn’t clear 
if this was due to their shape or 
other factors, such as location. 

“Recognising that the design of 
a city can impact rainfall and flood 
risk could help urban planners make 
cities more resilient to the impacts 
of climate change,” says Niyogi. 

To find out more, Niyogi 
and his colleagues combined 
simulations of air turbulence 
and a weather forecasting model 
to simulate rainfall for circular, 
square and triangular cities with 
the same area, at both generic 
coastal and inland locations. 

They found that circular cities 
received 22 per cent more rainfall 
than triangular cities, and that 
itis 78 per cent more intense, 
and square cities saw 8 per 
cent more than triangular ones 
(Earth's Future, doi.org/htn6). 

“We typically get rainfall when 
two different air masses meet 
each other. A circular city allows air 
masses coming from all directions 
to converge at the centre of the city, 
creating an intense mixing zone 
and leading to convection and rain,” 
says team member Jiachuan Yang 
at the Hong Kong University of 
Science and Technology. “For 
other city shapes, such as triangles 
or squares, air masses entering 
around the corners will meet 
early and consume energy before 
they reach the city centre.” ff 
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Health 


Some medicines to treat back 
pain may prolong the problem 


Clare Wilson 


TWO anti-inflammatory drugs 
commonly used to relieve back 
pain may be inadvertently 
making the problem linger. 

The medicines — diclofenac 
and dexamethasone - may 
interfere with the body’s normal 
process for healing the injured 
tissue, early-stage research 
suggests. But the idea hasn’t 
been tested in a randomised 
trial, which produces the best 
kind of medical evidence. 

Lower back pain is one of 
the most common conditions 
worldwide, with about four in 
five people experiencing it at 
some point, but the causes 
are often unclear. 

Some of those affected are 
shown in scans to have an 
outward bulge in one of the 
discs in the spine that cushion 
the vertebrae - known asa 
slipped disc — but many 
people without back pain 
have such a bulge too. 

As opioids can be addictive, 
doctors may prescribe anti- 
inflammatory drugs for pain 
instead. This is because pain can 
be worsened by inflammation, 


About four in 
five people will 
experience back pain 


which is a low-grade activation 
of immune cells. 

Luda Diatchenko at McGill 
University in Montreal, Canada, 
and her colleagues investigated 
98 people who had recently 
developed lower back pain. 

The researchers took regular 
blood samples and analysed 
them to see which genes were 
active in the immune cells 
circulating in the blood. 


“Inflammation is painful, 


but this inflammation 
is needed for our body 
to resolve pain” 


In those whose pain subsided 
over the next three months, one 
type of inflammatory immune 
cell—the neutrophils — showed 
higher levels of activity than in 
people whose pain persisted. 
This suggests that some 
inflammatory cells can help 
people overcome their pain -a 
process that might be disrupted 
by anti-inflammatory drugs. 

Diatchenko’s team also 
found that in mice givena 
back injury, treatment with 
anti-inflammatories such as 
dexamethasone and diclofenac 


relieved their pain in the short 
term, but led to more pain 


longer term. Without any anti- 
inflammatory drug treatment, 
the animals also experienced 
longer-term pain if their 
neutrophils were killed by 
injections ofan antibody. 

“Inflammation is painful, but 
this inflammation is needed for 
our body to resolve pain,” says 
Diatchenko. “Pain resolution is 
an active process that requires 
neutrophil activation.” 

Next, the team looked at 
people who had filled out 
surveys as part ofa long- 
running medical study called 
the UK Biobank. Those who had 
reported new back pain were 
more likely to see their problem 
persist if they were taking non- 
steroidal anti-inflammatory 
drugs such as diclofenac than if 
they were using other classes of 
painkillers such as paracetamol 
(Science Translational Medicine, 
doi.org/gp437n). 

A problem with this part 
of the study is that people 
who had worse pain could 
have been more likely to 
be prescribed an anti- 
inflammatory, says Diatchenko, 
meaning that the drugs don’t 
cause prolonged pain, they 
merely correlate with it. 

As the UK Biobank study 
didn’t ask people about their 
pain severity, the team instead 
adjusted these results by taking 
into account how many 
different sites of pain each 
person had, which previous 
work suggests correlates with 
pain intensity. “But that is onlya 
proxy,’ says Gene Feder, a doctor 
in Bristol, UK, who specialises in 
treating back pain. 

To really see if anti- 
inflammatory medicines 
make back pain persist, we 
would need a randomised trial 
comparing different kinds of 
painkillers, says Feder. 
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News In brief 


Infectious diseases 


Modern flu may be 
downto 1918 virus 


TODAY’S seasonal influenza 
infections may be caused by direct 
descendants of the virus behind 
the 1918 flu pandemic. 

It was the deadliest disease 
outbreak of the 20th century, 
infecting a third of the world’s 
population and causing up to 
100 million deaths. In contrast, 
the current covid-19 pandemic is 
thought to have killed 15 million 
people by the end of last year. 

Much about the 1918 pathogen 
is stilla mystery: scientists only 
demonstrated that flu was caused 
by a virus in the 1930s, and few 
samples of the pandemic virus 
remain. Some of them come from 
bodies buried in permafrost that 
remained frozen until they were 
dug up in the1990s. 

Now, more light has been shed 
by Thorsten Wolff at the Robert 
Koch Institute in Berlin, Germany, 
and his colleagues. The team 
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genetically sequenced viruses 
from 13 lung samples stored 
in museums in Germany and 
Austria, taken from people who 
died from lung infections between 
1901 and 1931. Three of the 
samples were from people who 
died in 1918, and two of these were 
collected before the pandemic 
peak in the final months of 1918. 
By comparing the viruses 
from the 1918 samples with 
modern-day seasonal flu viruses, 
Wolff’s team found that modern 
viruses could have descended 
from the 1918 virus (Nature 
Communications, doi.org/gp4xct). 
The researchers also compared 
the two samples of virus taken 
over the first few months of the 
1918 pandemic with two already 
sequenced pandemic viruses that 
had infected people later in 1918 
as the pandemic peaked. They 
found mutations that suggest the 
virus evolved to better dodge the 
immune system, says Wolff. “We 
know that this was a really virulent 
virus,’ he says. Clare Wilson 
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Animal behaviour 


Invasive chameleons have 
evolved new colour displays 


KENYAN chameleons introduced 
to Hawaii half a century ago have 
evolved flashier colours, probably 
because there are fewer predators. 

Jackson’‘s chameleons 
(Trioceros jacksonii xantholophus) 
are native to Kenya and, like other 
chameleons, can change colour. 
Males turn yellow to attract 
females or to signal dominance 
to other males. They can switch to 
green and brown to blend in with 
vegetation and avoid being noticed 
by predatory birds and snakes. 

In 1972, about 36 Jackson's 
chameleons were imported from 
Kenya by a pet shop owner in 
Hawaii. They escaped and since 
Hawaii has few animals that can 
prey on them, they were able to 
establish themselves widely. 

Martin Whiting at Macquarie 
University in Sydney, Australia, 


Energy 


Algae battery used 
to power processor 


BLUE-GREEN algae sealed within 
a small container have powered a 
computer for six months. Similar 
photosynthetic power generators 
could run a range of small devices 
cheaply in coming years, without 
the need for the unsustainable 
materials used in batteries. 


Christopher Howe at the 
University of Cambridge and his 
team built an aluminium and 
plastic enclosure (pictured) about 


and his team wondered whether 
being released from this predation 
pressure led to changes in the 
chameleons’ colour displays. 

To test this, they exposed male 
Jackson's chameleons collected 
from Hawaii and Kenya to another 
male, a female, a model bird anda 
model snake, then observed their 
colour changes. The Hawaiian and 
Kenyan chameleons both turned 
yellow when they encountered 
another male or a female, but the 
yellow of the Hawaiians was about 
30 per cent brighter, as measured 
by aspectrophotometer. 

When exposed to the bird 
and snake models, both groups 
changed colour to blend in to 
their environment, but the 
Hawaiian chameleons did this 
less effectively (Science Advances, 
doi.org/gp47g4). Alice Klein 


the size ofan AA battery. Inside, 
they put a colony of cyanobacteria, 
or blue-green algae, which make 
oxygen via photosynthesis when 
exposed to sunlight, and in this 
set-up create an electric current. 

The device was placed ona 
windowsill at the home of team 
member Paolo Bombelli during 
acovid-19 lockdown in 2021, and 
it stayed there from February to 
August. It provided a continuous 
current across its anode and 
cathode that ran a microprocessor. 

The computer ran in cycles of 
45 minutes of calculating sums of 
consecutive integers to simulate 
a computational workload, which 
required 0.3 microwatts of power, 
and 15 minutes of standby, which 
required 0.24 microwatts. 

The device can even continue 
producing power during periods 
of darkness, which the researchers 
believe is possible because the 
cyanobacteria continue to 
process surplus food (Energy & 
Environmental Science, doi.org/ 
gp46rk). Matthew Sparkes 
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Really brief 


Dragonflies use 
wings to flip in flight 


Ahigh-speed camera 

and computer algorithm 
have revealed that 
dragonflies use precise 
control of their wing pitch 
to perform aerial acrobatics 
in just 200 milliseconds. 
The insects seems to 

use visual signals to 
decide when such rapid 
manoeuvres are required 
(Science, doi.org/gp5d449). 


Emphysema missed 
by race-based tests 


Black men in the US who 
are in their 50s may be 
misdiagnosed as having 
healthy lungs when in 

fact they have emphysema, 
a study suggests. The 
work, presented ata 
meeting of the American 
Thoracic Society, highlights 
the problem of using 
calculations that account 
for race in medical tests. 


Microgel prevents 
transplant rejection 


Monkeys with type 1 
diabetes didn’t reject 

a transplant of insulin- 
producing cells when the 
tissue was coated witha 
protein-laden microgel that 
kills overactive immune 
cells. This approach might 
lead to human treatments 
one day (Science Advances, 
DOI: 10.1126sciadv. 
abm9881). 
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Fertility 


Long-frozen testicle 
cells can make sperm 


RAT testicle cells that were frozen 
for 23 years have produced sperm 
after being implanted into mice. 
The findings suggest that 
children who have testicle tissue 
frozen before cancer treatment 
may be able to have the tissue 
reimplanted so they can one day 
have their own biological children 
via IVF, says Eoin Whelan at the 
University of Pennsylvania. 
Chemotherapy to treat cancer 
can kill stem cells in the testicles 


Space exploration 
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that make sperm. Adults can have 
sperm samples frozen, but that 
isn’t an option for children who 
are yet to go through puberty. 

In such cases, some clinics 
have been removing and freezing 
small samples of children’s 
testicle tissue in the hope that, 
ifreimplanted as adults, it will 
mature and start making sperm. 

Whelan and his colleagues’ 
study gives some cause for 
optimism. They took advantage 
of stem cells from rats that had 
been isolated and frozen 23 years 
earlier, thawing and implanting 
them into the testes of mice. 


Plants can grow in moon 
soil, but not very well 


THALE cress, a small flowering 
plant, has been grown in lunar 
regolith - the powdery material 
on the moon’s surface - for the first 
time, using samples collected during 
the Apollo 11, 12 and 17 missions. 

Robert Ferl at the University of 
Florida and his colleagues planted 
thale cress seeds in 4 grams of lunar 
soil from each of the three Apollo 
missions and tracked their growth 
over 20 days. As a control, they also 
grew seeds in terrestrial volcanic 
ash, which is commonly used to 
mimic soil from the moon. 

Within 60 hours of planting, the 
researchers found that seeds had 
germinated in all the soil samples. 


Between day six and eight, they 
removed some seedlings so that just 
one grew in each gram of soil. On 
the removed plants, they found that 
the roots in lunar soil were stunted 
compared with those in terrestrial 
soil. Over the following days, they 
also found that leaves of the plants 
grown in lunar soil were smaller and 
darker than usual (Communications 
Biology, doi.org/htsx). 

In any event, the cress wouldn't 
be a great space crop for human life 
support. “[Thale cress] isn’t a good 
candidate; it’s too small to produce 
meaningful biomass,” says Karl 
Hasenstein at the University of 
Louisiana. Carissa Wong 


The mice had been treated with 
a drug that killed their own sperm- 
making cells — which is too toxic 
to use on rats— and had defective 
immune systems so they 
couldn’t reject the transplant. 

When the mice’s testes were 
examined, the 23-year-old stem 
cells had survived and developed 
into groups of sperm-producing 
cells. The groups of cells from 
these implants were making 
mature sperm, but each made 
about a third as many as the ones 
derived from implants of fresh or 
recently frozen cells (PLoS Biology, 
doi.org/gp4xhc). Clare Wilson. 


Zoology 


Why do octopuses 
self-destruct? 


ASTEROID hormone may be 
responsible for making young 
female octopuses waste away 
and die soon after laying eggs. 
Female California two-spot 
octopuses (Octopus bimaculoides) 
starve themselves while guarding 
their eggs until they die, usually 
at about 1 year of age. It is thought 
that the optic glands in their 
brains play a role in this behaviour. 
To learn more, Z. Yan Wang at 
the University of Washington in 
Seattle and her team used mass 
spectrometry to analyse the glands 
in both mated and unmated 
female octopuses, to better 
understand the substances that 
lead to the animals’ early demise. 
They found that after mating, 
the glands produce more enzymes 
that convert cholesterol into 
7-dehydrocholesterol (7-DHC), 
a steroid (Current Biology, 
doi.org/gp4ogrt). Its exact role 
in the starving behaviour isn’t 
clear. There is ahuman condition, 
Smith-Lemli-Opitz syndrome, that 
results in high 7-DHC. It is linked 
to developmental delays and 
repetitive, self-harming behaviour. 
The findings suggest potential 
links between cholesterol 
metabolism, neurodegenerative 
conditions and lifespan, says 
Wang. Christa Lesté-Lasserre 
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EXPERIENCE NEW SCIENTIST LIVE 
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Five stages featuring over 60 talks, more than 80 exhibitors and mind-blowing feature areas and activities, 
all hosted on the expansive show floor, making everything easily accessible so you won't miss out on hearing from 
scientists who are shaping the future or any of the amazing interactive experiences. 
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WATCH ON CATCH-UP 
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we've lined up a wealth of brilliant speakers to inspire young minds about the wonders of science, 
technology, engineering and mathematics. Then everyone has access to the show all weekend. 


Find out more and book your tickets 


newscientist.com/ns0710 


NewScientist CO. 
ESSENTIAL GUIDES <r 


ESSENT ti ti GUIDE N°12 Sana 
IAL EAp) Re » i i Y 
GUIDE Ne) 7 “4 ots ecg 


Pe 
= L 
=> 
=a 
= Cp 


VUVLWTSTS LOLLASITS GD 


q HOD TRIAS 


‘ 


_ Na = 
Y % 
RICHARD WEBB \ , \ 
Rh 


- 


MICHAEL MARSHALL 


NEW SCIENTIST 
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Based on the best coverage from New Scientist, the Essential Guides are 
comprehensive, need-to-know compendiums covering the most exciting 
themes in science and technology today. 


Get the series, including the latest issue on Consciousness, with an 
Essential Guides subscription. It means you don't have to search for issues 
in the shops — we can deliver them direct to your door. 
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Stemming the gap 


Girls are just as capable as boys in science and mathematics, but 
ingrained attitudes stop them from engaging, says Maria Rossini 


ROM Katherine Johnson, 
F known for her pioneering 

work at NASA, to Nobel 
prizewinning physicist Jocelyn 
Bell Burnell and epidemiologist 
Sunetra Gupta, women have 
contributed hugely to science, 
technology, engineering and 
mathematics (STEM). But that 
contribution often remains 
undervalued, and in the UK a false 
narrative persists that science is 
a boys’ subject and that girls lack 
the aptitude for study or work in 
STEM disciplines. 

These long-standing negative 
assumptions were displayed 
recently at an inquiry on diversity 
in STEM by the UK parliament’s 
Science and Technology 
Committee. Katharine Birbalsingh, 
head of Michaela Community 
Schoolin London and chair of the 
Social Mobility Commission, said 
that girls in her school have a 
“natural” aversion to physics and 
that it involves “hard maths”, 
which girls would “rather not do”. 

Contrary to Birbalsingh’s 
comments, evidence shows 
that girls are just as capable as 
boys: girls outperform their 
male peers in GCSE maths and 
science qualifications, taken from 
age 14, with 68 per cent getting 
grades A*-C in 2015 versus 65 per 
cent for boys. 

Yet despite this, only around 23 
per cent of entrants for the A level 
qualification in physics, taken 
from age 16, are girls. There are 
clearly underlying reasons behind 
these statistics, but Birbalsingh’s 
comments highlight exactly the 


SIMONE ROTELLA 


kind of harmful stereotypes that 
have led many young women to 
disengage from these subjects. 

Research has found that, despite 
being very capable, many girls 
lack proportionate confidence in 
their maths and physics abilities 
because they feel they aren’t 
“naturally” clever enough. 

This is partly due to anotion 
within popular culture of the 
“effortlessly clever physicist” 
(whereby physics is presented as 
something that comes naturally, 
rather than something to work at), 
as well as the view that physics is 
“masculine and hard”: the very 
same troubling narrative that 


Birbalsingh was espousing. 

It is also much harder for girls 
to aspire to STEM careers if there 
are no female role models for 
them to look up to in their studies. 
Representation of inspiring 
female scientists could be a crucial 
part of raising aspirations and 
dismantling harmful stereotypes. 
However, in an analysis of double 
science GCSE specifications from 
major exam boards, only Rosalind 
Franklin and Mary Leakey are 
mentioned. By contrast, 40 male 
scientists’ names can be found. 

It is clear that the design of 
exam specifications, ingrained 
societal attitudes and potential 


gatekeeping practices in some 
of the Uk’s schools need to be 
re-evaluated and addressed. 

As research from Julie Moote 
at University College London has 
highlighted, greater support for 
teachers is needed so that they can 
better understand the complex and 
invisible ways in which gender, 
class and racial inequalities are 
reinforced through teaching. 

Some studies also suggest 
that girls place a greater value on 
seeing the social relevance of the 
work they do, and engage better 
with a project-based approach 
to STEM. I can identify with this. 
Despite my A grades, I dropped 
physics and maths after GCSE. I 
later went on to be part ofa team 
doing a physics-based project, 
where I had the opportunity 
to work on a real-life physics 
challenge. This sparked a new- 
found love of the subject, sadly 
too late to study it further. 

Ifingrained attitudes about 
science and misplaced cultural 
gender stereotypes lead to systemic 
barriers that dissuade girls from 
engaging, then, as acommunity, 
we need to examine our own 
attitudes and failings. It is time to 
call out opinions like Birbalsingh’s, 
and create a learning environment 
that actively breaks down 
stereotypes, in order to support 
girls and other under-represented 
groups to thrive in STEM subjects. 


Maria Rossini is head of 
education at the British 
Science Association. 
@MariaTKRossini 
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Views Columnist 


Graham Lawton is a staff 
writer at New Scientist and 
author of Mustn’t Grumble: 
The surprising science of 
everyday ailments. You can 
follow him @grahamlawton 


Graham's week 


What I’m reading 
Recipes. I’m trying to 
increase my intake of 
whole foods without my 
diet becoming boring. 


What I’m watching 
The new season of Inside 
Number 9 on the BBC. 


What I’m working on 
Not just reading 
recipes, but actually 
cooking them. 


This column appears 
monthly. Up next week: 
Annalee Newitz 
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No planet bee 


A sting in the tail The recent boom in urban beekeeping 
is pitting domesticated bees against wild pollinator species 
and damaging conservation efforts, writes Graham Lawton 


healthy. Bee species richness 

has been found to be higher in 
urban areas than in surrounding 
farmland, and bumblebees also 
thrive better in cities. This is 
largely due to the fact that 

cities contain a wide variety 

of bee-friendly habitats with 


URING one of the 
pandemic lockdowns in 
2020-—it must have been 


the first, as we were spending a lot 
of time sunbathing in the garden — 
one of my neighbours started 
keeping bees. He would emerge 
from his back door wearing the 
fullget-upandfumigatethehive relatively lowuse of pesticides 
before examining theinteriorfor | andcopious blooms of wild and 
honey. We live inLondon,sobarely garden flowers: parks, gardens, 
knew him, and he never offered allotments, cemeteries, railway 
us ajar of honey, but it was an verges, campuses and more. 
entertaining spectacle that gave us That is great for wild bees and 
some cheer on thosedreary days. other pollinators — until swarms 

I didn’t know it then, but my of domesticated honeybees swoop 
neighbour was part of a global in and start competing with them 
trend.London, along with Berlin, forthenectarand giving them 
New York, Paris, Zurich and many 
other cities, has seenahugerisein “One study found 


urban beekeeping inrecentyears. that where hive 

I was all for it: we live in a gritty den sity is hi gh est 
part of town where any sort of f a ' 
rewilding is welcome. My wife and wild pollinators 
Idiscussed taking up beekeeping Struggle to get 

too, or at least making our little enough to eat” 


garden more bee-friendly with 
a few bee hotels or more flowers. 
We didn’t do any of these 
things, and] am relieved that we 
didn’t. Because, although urban 
beekeeping feels like it must be 
making a positive contribution to 
nature conservation by helping to 
reverse the pollinator decline, the 
truth is rather different. Far from 
helping, it can actually do harm. 
To understand why, it is 
important to recognise that the 
domesticated bees we keep in 
hives — the European or western 
honeybee (Apis mellifera) —isn’t 
remotely endangered and doesn’t 
need saving. What do need saving 
are the hundreds of other species — 
many of them bees, but also 
butterflies, hoverflies, moths, 
beetles, bats and birds —that also 
provide vital pollination services. 


their diseases and parasites. 
Paradoxically, what starts as 
a well-intentioned attempt to 
increase pollinator numbers 
has the exact opposite effect. 
One recent study in Paris, 
for example, found that where 
hive density is highest, solitary 
bees, bumblebees and other wild 
pollinators struggle to get enough 
to eat. Similar urban food deserts 
have been documented in London, 
where beehive density is now more 
than eight times the UK average. 
Another study done across 
14 cities in Switzerland found 
that between 2012 and 2018, 
the density of beehives almost 
doubled from 6.5 per square 
kilometre to more than 10, and 
there was no longer enough urban 
green space to sustain the hives, 
Many ofthese wild pollinators —_let alone the wild pollinators. The 
are ina worrying decline acrossthe authors concluded that urban 
world. However, their city-dwelling beekeeping has become a classic 
populations are surprisingly “tragedy of the commons” where 


unregulated over-exploitation 
of a finite resource is making 
everybody worse off. Maybe that 
is why I never got ajar of honey: 
there wasn’t any. It may also 
explain why my neighbour has 
ditched his hive, like a surplus-to- 
requirements lockdown dog. 

Honeybee hives also pose a risk 
to plants. Many have co-evolved 
with specialist pollinators and 
don’t do well when honeybees 
nick their nectar and fail to keep 
their half of the bargain, which 
is to spread their pollen. 

The trend towards urban apiary 
is part of a wider one of “bee- 
washing”, where supposedly bee- 
friendly activities are promoted 
without any basis in science. This 
form of greenwashing includes 
the installation of bee hotels, 
which have never been proven 
to be a reliable way of providing 
a habitat for wild bees, and the 
planting of pollinator gardens, 
which haven’t been proven to 
benefit the wild species that need 
help. Such activities detract or 
take resources away from ones 
that can actually help, such as 
altering agricultural systems to 
make them less damaging to wild 
bees; conducting further research 
on how honeybees affect wild 
urban pollinators and plants; 
and restricting the unregulated 
and unsustainable growth of 
beekeeping in cities. 

In 2018, the United Nations 
designated 20 May as World Bee 
Day to raise awareness of the vital 
role bees and other pollinators 
play in keeping people and 
nature healthy. If you want to do 
bees a genuine favour, ignore the 
buzz around urban beekeeping 
and lobby your representatives 
to push for restrictions on the 
practice. Not as fun as getting a 
hive, but, as my neighbour found 
out to his cost, that often comes 
with a sting in the tail. 8 


Signal Boost 


Welcome to our Signal Boost project — a page for charitable 


organisations to get their message out to a global audience, free of 
charge. Today, a message from Addenbrookes’s Charitable Trust 


Ac 


Addenbrooke's 
Charitable Trust 


Registered charity number: 170103 


Anew robot will transform surgery for patients 


Addenbrooke's Charitable Trust (ACT) is 
dedicated to supporting innovation in patient 
care across Addenbrooke's Hospital in 
Cambridge, and is currently raising £1.5million 
to buy a new, additional, surgical robot. 

Robotic surgery is a form of keyhole surgery 
involving small incisions where the surgeon 
controls a computer-enhanced robot, mimicking 
the surgeon’s hands and wrist movements, and 
allowing absolute precision. 

It can take months to recover from traditional, 
‘open’ surgery but incisions made using robotic 
surgery are much smaller, reducing the risk of 
complications and infection, minimising 
scarring, pain and discomfort and helping 
patients recover and return home more quickly. 
Following robot-assisted surgery, patients can 
be discharged from hospital within a matter 
of days, not weeks. 

Adrian underwent robotic surgery in 2020 at 
Addenbrooke's to remove a tumour from his 
kidney. He said: “After a couple of days, | could 


pretty much do anything I had been able to do 
before the operation... ...It just astonished us all 
how quickly I was totally back to normal. That 
robot is an incredible piece of kit.” 

Currently, Addenbrooke's only has one robot, 
which is dedicated to kidney, bladder, and 
prostate cancer patients. ACT's appeal will help 
fund another surgical robot, revolutionising 
patient care across six specialities in the 
hospital including urology, gynae-oncology, 
gynaecology, lower GI (gastrointestinal tract), 
ENT (ear, nose and throat) and HPB (Hepato- 
Pancreatico-Biliary - diseases of the liver, 
pancreas and biliary tree) and improving 
outcomes for many more patients every year. 

Consultant in Gynaecological Oncology, 
Krishnayan Haldar, said: “Using robotic assisted 
surgery has an advantage over current 
laparoscopic surgery, because it can help us to 
provide much finer dissection. For example, the 
surgeon can preserve the nerves to the bladder 
and bowel during a radical hysterectomy - a 


nerve sparing procedure. The results are much 
better for the patient's quality of life post- 
surgery... And it has been proven that post- 
surgery, pain is reduced because the movement 
and pulling of skin around the entry point is 
reduced. Some patients can be discharged on 
the same day; having a hysterectomy in the 
morning and leaving the hospital that evening 
because the incision is so small.” 


Want to help? 

For every £1,000 we raise we enable one 
extra patient to benefit from minimal 
scarring, faster recuperation — and we get 
them home to their loved ones as quickly 
as we can. 

To find out more about our robot 
appeal - or to make a donation - visit 
helpyourhospital.co.uk. You'llalso see the 
many other ways in which ACT supports 
Addenbrooke’s to help make this great 
hospital even better. 
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Cancer foes 


— 


ae 
THIS eclectic selection of objects 
is linked by a single goal: to defeat 
one of the most common, but 
deadliest, diseases. They form 
part of Cancer Revolution: 
Science, innovation and hope, 

an exhibition developed by the 
UK’s Science Museum Group 

that explores the advances 
behind cancer care. 

Some treatments for cancer 
can be nasty. People may need to 
take medication to manage any 
side effects, as demonstrated by 
the one-month supply of drugs 
(top, far left) for a person with non- 
Hodgkin’s lymphoma. These are 
to alleviate the unwanted impacts 
of chemotherapy, which can 
include pain and sight loss. 

During radiotherapy, masks 
moulded toa patient’s affected 
region are used to hold them still 
and ensure a radiation dose can be 
given accurately, such as the one 
worn by a throat cancer patient 
shown here (top, near right). 

Other objects at the exhibition 
include (bottom row, left to right): 
an early device for producing 
X-rays for radiotherapy from 
around 1917, used to treat tumours 
near the surface of the skin; an 
anatomical model of the inside of 
a 6-year-old girl’s abdomen, 3D 
printed to allow surgeons to plan 
the removal of her tumour; 
capsules of radium that are placed 
inside patients to deliver localised 
radiotherapy; and ajar of the root 
of black hellebore (Helleborus 
niger), which was used to treat 
cancer in the 1700s. 

Cancer Revolution is on at 
the Science Museum in London 
from 25 May. § 
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Views Your letters 


Editor’s pick 


On the battle against 
obesity related illness 


7 May, p 46 

From Vicky Richards, London, UK 

| was interested to read about a 
new class of drugs to promote 
weight loss in “Obesity blockers” 

Although BMI and categories such 
as overweight and obese are widely 
used as a medical standard these 
days, it is worth considering that 
they are based on statistically 
grouping the population rather than 
on health markers. Even doctors are 
aware that they don’t really work 
for many people of colour. 

Prescribing new drugs based 
on pretty arbitrary categories is 
perhaps not the best medical 
intervention. A simplistic view 
risks harming people. 

Rather than uncritically pursuing 
weight loss as the ultimate health 
goal, we should be working towards 
amore individualised approach to 
health that considers weight as one 
of many factors and works to find 
better tools than BMI categories. 


Totally wrong to view dogs 
as an invasive species 

30 April, p 42 

From Miles Fidelman, 

Acton, Massachusetts, US 

You report how a billion dogs, 
including our pets, are laying 
waste to wildlife. The article, and 
the issue’s cover, asks whether pet 
dogs are an invasive species, and 
then proceeds to answer with 
“such is their impact that some 
ecologists call them an invasive 
alien species”. 

Let me suggest that, while pet 
dogs have a significant negative 
effect on wildlife and the 
environment, as documented in 
the article, viewing them as an 
“invasive species”, much less 
“alien”, borders on being wrong- 
headed and counterproductive. 

It is equally accurate, perhaps 
more so, to portray modern dogs 
as a successful evolutionary 
adaptation in response to the 
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invasion of their habitat by our 
own species. 


We have already well and 
truly messed up the sea 
Leader, 23 April 

From Sam Edge, 

Ringwood, Hampshire, UK 

We aren’t “at risk of repeating the 
mistakes” of our exploitation of 
land when it comes to the oceans, 
we have already done soona 
grand scale. The near obliteration 
of marine megafauna has hada 
terrible effect on the fecundity 

of the ocean environment and its 
natural long-term carbon capture 
and storage functions. 

Atthe same time, smaller 
marine animals have been almost 
fished out. There are probably now 
orders of magnitude fewer fish 
than 500 years ago, if we are to 
believe the historical accounts 
describing the bounty around 
our shores and in deeper waters. 

We simply don’t have enough 
information about how much we 
have degraded the seabed through 
industrial dragnet trawling, but 
it seems likely to have been 
catastrophic to large areas. 

Of course, all of these things 
have synergised to make the 
consequences of each worse than 
ifthe others hadn’t happened. 


Longer lifespans might 

not lead to happiness 

30 April, p38 

From Roger Leitch, 

Bath, Somerset, UK 

One aspect of longer lifespans that 

[haven't seen mentioned is the 

psychological state of the elderly. 
Many years ago, I observed that 

older people worried excessively. 

Now, in my late 70s, I find myself 

doing the same. The other thing is 

that as most of us go through life, 


we experience some trauma — the 
death ofa loved one ora painful 
relationship being the most 
common, but not the only ones. 
If we do extend human lifespan, 
as suggested, without addressing 
these problems, the world could 
be inhabited by physically active 
double centenarians who are 
totally neurotic. 
From Derek Knight, Holmer 
Green, Buckinghamshire, UK 
Everyone seems to thinkIam 
younger than Iam. People are 
surprised when I say I will be 86 
in July. This might be due to being 
a club cyclist since I was 14. But I 
suspect genetics may be at work. 
My mother lived to 101 and a 
half. My mother’s eldest brother 
died at 103, one sister at 99, two at 
97, one brother at 94 and one at 95. 
The remaining sister is now 97. 


The real reasons why 
nuclear is a non-starter 


Letters, 30 April 

From Mark Bussell, Manchester, UK 
lagree that nuclear power has 
waste problems and these should 
definitely give us pause for 
thought about building new 
reactors. It is, however, safer than 
most technologies, given that the 
small number of accidents have 
killed relatively few people, with 
nothing like the mortality rate 
resulting from burning fossil 
fuels. Ithink that uranium, while 
technically a limited resource, 

is sufficiently abundant to be 
considered sustainable. 

For me, the biggest argument 
against nuclear as an answer to the 
energy crisis is related to the long 
implementation time and the 
carbon costs of construction. 

In fact, the massive amount of 
concrete and other energy-hungry 
resources needed to build a fleet of 


Want to get in touch? 

Send letters to letters@newscientist.com; 

see terms at newscientist.com/letters 

Letters sent to New Scientist, Northcliffe House, 
2 Derry Street, London W8 5TT will be delayed 


reactors might make the climate 
impacts significantly worse over 
the next few decades. 


Zero-covid strategy won't 
work for all countries 
2 April, p27 
From Roger Lord, Australian 
Catholic University, Brisbane 
Michael Marshall advocates that 
more countries should have 
followed the zero-covid playbook, 
as this led to lower death rates and 
better economic growth in the 
countries where it was adopted. 
This may work in places where 
public health measures — social 
distancing, mask wearing, 
effective tracing, quarantine 
and vaccination — can be easily 
implemented and enforced. 
It becomes considerably more 
difficult where health regulation 
is controlled at the level of 
individual states in a country, 
which is the case for Australia. 
Here, differences in public 
health requirements between 
states and the federal government 
caused confusion and restricted 
movement between states. 
From Paul Goddard, Bristol, UK 
The UK started quarantining far 
too late as part of its covid-19 
strategy. This was, however, 
inevitable given that the original 
virus was already in the UK long 
before anyone knew that it 
was spreading person to person. 
The real mistake was seeding 
nursing homes with untested 
people discharged from hospital. 


Neanderthal genes, no 
interbreeding required? 

30 April, p10 

From Mike Cotterill, 

Freshwater, Isle of Wight, UK 

Jake Buehler describes growing 
evidence for horizontal transfer 
of genes between some species via 
common parasites. Could this also 
explain genetic transfers between 
hominins inhabiting the same 
environment, like Neanderthals 
and modern humans? ff 
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Evelyn’s big adventure 


This poignant, playful sci-fi adventure features a woman coping with 
everyday chaos anda threatened multiverse, says Robyn Chowdhury 


& 


Film 

Everything Everywhere 
All At Once 

Daniel Kwan, Daniel Scheinert 
Now playing in cinemas 


CHAOTIC sci-fi adventure is the 
heart of Everything Everywhere All 
At Once, a movie as touching as it 
is thrilling. It follows Evelyn Wang 
(Michelle Yeoh) as she takes on the 
burden of saving the multiverse. 
On her journey, she meets, fights 
and loves the many different 
versions of those closest to her, 
showing us that family isn’t just 
one-dimensional. 

We are introduced quickly to 
the mania of Evelyn’s life: her 
damaged relationships with 
daughter Joy (Stephanie Hsu) 
and husband Waymond (Ke Huy 
Quan), not to mention the pile 
of receipts she must get audited. 
But Evelyn’s balancing act between 
family and business is only a 
fraction of the chaos to come. 


Evelyn (left) flits between 
dimensions as she tries to 
save the multiverse 


Daniel Kwan and Daniel 
Scheinert, who wrote, directed 
and produced the film, waste 
no time before throwing us 
into a host of absurd scenarios. 

Warned she may be in grave 
danger during a trip to declare her 
taxes, Evelyn flees into another 
dimension, while tax auditor 
Deirdre Beaubeirdra (Jamie Lee 
Curtis) tries in vain to keep her 


quickly between universes 


that you barely have time 


to be confused. It flirts with 
existentialism and Chinese 
culture in a bizarre Rick and 


Morty/The Matrix hybrid. 


Kwan uses his experience as 


the son ofimmigrants to create 


a family that feels real. The 
chaos in Evelyn’s life and mind 


attention. We discover that quirky “On her journey, 


supervillain Jobu Tupaki has 
created a sort of “black hole” 
that threatens the multiverse — 


and she is hunting Evelyn down. 
This film catapults you so 


she meets, fights 
and loves the many 
different versions of 
those closest to her” 


How poor sleep kills you — and others 


G 


Book 

Life Time 
Russell Foster 
Penguin Life 


HUMANS are often to blame for 
catastrophe. The Exxon Valdez oil 
spill, the Space Shuttle Challenger 
accident and the fatal 2001 Selby 
rail crash in Yorkshire, UK, are all 
human-caused disasters. Less 
well known is the role that sleep 
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deprivation played in all of them. 

This shouldn’t be surprising, 
writes Russell Foster in Life Time, 
a guide to all we know about the 
body’s circadian rhythms. These 
24-hour clocks affect everything 
from mental health to the risk of 
cancer and obesity. 

Sleep is the wheel keeping our 
circadian rhythms on track and 
when it goes awry, the body falls 
apart. The relationship between 
sleep and our circadian rhythms is 
so important that its interruption 


has aname: sleep and circadian 
rhythm disruption (SCRD). 

This plays a role in an immense 
list of ailments, including heart 
disease, dementia, cognitive 
performance, infertility and 
obesity. So the lack of public 
awareness is, writes Foster, 
an urgent problem. 

Foster has devoted his scientific 
career to studying how these inner 
rhythms affect the body and is full 
of advice for how we might better 
live in sync with them. Though 


A24 


represents attention deficit 
hyperactivity disorder (ADHD), 
which Kwan was diagnosed with 
as an adult. The film portrays 
neurodiversity with nuance, 
showing Evelyn as someone 
who really is feeling everything, 
everywhere, all at once. 

The cinematography is 
beautiful, and the music is cleverly 
used to add humour, tension and 
sentimentality. Though the film 
mostly centres on the Wang family 
and Beaubeirdra, there are so 
many versions of each character 
that you never get bored —and the 
cast have the perfect chance to 
demonstrate their range. 

Everything Everywhere All At 
Once grounds a cosmic plot about 
interdimensional travel with its 
story ofa broken family trying 
their best to love each other. 

The film is simultaneously 
poignant and playful - with 
more fight scenes involving 

sex toys than you would expect. 
It is one to watch for anyone 
who enjoys laughing and 
crying in equal measure. # 


Robyn Chowdhury is a writer 
based in Sheffield, UK 


much of the science is complex, 
he keeps it relatively light with a 
generous dose of anecdotes and 
humour. Several sections area 
little too dense, suchas a lengthy 
one on SCRD and urinating at 
night, but just skip over them. 

Life Time should certainly be 
mandatory reading for night-shift 
workers, but its messages are so 
universal that it would be hard 
not to gain some sleep smarts 
from its pages, whoever youare. I 
Alex Wilkins 


Greener shoots 


Farming is killing our planet, argues a terrifying new book. 
Luckily, it also offers radical solutions, finds Rowan Hooper 


G 


Book 

Regenesis: Feeding 
the world without 
devouring the planet 
George Monbiot 

Allen Lane 


BE WARNED: George Monbiot will 
put you off your dinner. But that is 
a good thing - indeed, a vital thing. 
Our diets have to change. More to 
the point, the way we farm has to 
change. “Farming,” says Monbiot, 
a columnist for The Guardian 
newspaper and an environmental 
activist, “is the most destructive 
human activity ever to have 
blighted the Earth.” 

It is a deliberately provocative 
statement, of course, but it 
shows how the myth of the 
green and pleasant farm is deeply 
ingrained. Even after reading this 
comprehensive, devastating and 
rousing book, that statement still 
took me aback. But Monbiot lays out 
his case with statistics and backs it 
up with citations — the destruction, 
the ecocide, the suffering, the 
exploitation, the economic 
senselessness. It is undeniable. 

Here is asample. Human 
habitations, we learn, cover 1 per 
cent of the world’s land surface. 
Crops cover 12 per cent. Areas 
given over to grazing farm animals 
account for 28 per cent of the 
world’s land. Only 15 per cent 
is protected for nature. And that 
28 per cent given to grazing 
animals? It delivers just 1 per 
cent of the world’s protein. 

How about crops? Almost 
60 per cent of the calories 
produced by farmers come from 
four crops: soya, maize, wheat 
and rice. Most of the world’s soya - 
some 86 per cent - is grown in 
Brazil, Argentina and the US, and 
three-quarters of soya, much of it 
grown on former rainforest or the 


Our food systems are helping 
to destroy the planet. Can we 
transform them in time? 


savannah of Brazil's Cerrado 
region, goes to feed farm animals. 
Meat is murder? Meat is also 
destructively profligate. 

The first half of Regenesis, 
in which Monbiot sets out the 
facts about the planet's teetering 
life-support systems, is deeply 
distressing. The sheer damage 
caused by farming — the ploughing, 
the fertilisers, the pesticides and 
herbicides, the antibiotics, the 
irrigation and the greenhouse 
gases, but most of all the 
extirpation of species and the 
horrific clearance of land - has 
pushed those life-support systems 
to breaking point. Land use, says 
Monbiot, is “the issue that makes 
the greatest difference to whether 
terrestrial ecosystems and Earth 
systems survive or perish”. 

Your reward is the book's second 
half, where he offers a treasure 
trove of hope and solutions, and 
a vision for a sustainable, healthy, 
equitable world. Monbiot knows 
that in transitioning from our 
destructive practices, we must bring 
farmers with us. We meet inspiring 
farmers who pioneer ways to grow 


food that don’t destroy the soil’s 
fertility and allow other species 

to thrive too, as well as some 
radical solutions. One of the most 
exciting is using bacteria to make 
protein. Monbiot eats a pancake 
made from the stuff, and proclaims 
it “the beginning of the end of 
most agriculture”. Well, that 

would be nice. 

Does Monbiot overestimate not 
only the willingness of the general 
public to eat bacteria as their main 
source of protein, but to entirely 
change food habits - something 
at the heart of all cultures? 

Maybe, but change can happen 
quickly. Some social scientists 
argue that a decent-sized minority, 
around 25 per cent, can trigger 
society-level tipping points in 
attitude. Look at the worldwide 
shift in support for LGBTQ+ rights 
and same-sex marriage. A few 
years ago, no one had heard 
of Greta Thunberg; now she is 
world famous and the Fridays 
for Future climate movement 
may change the world. 

So yes, this essential book 
really should put you off your 
dinner. It should put you on to 
something sustainable, equitable, 
ecologically beneficial and, 
hopefully, delicious. § 
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Visit 

Caroline Caycedo fills 
the Baltic Centre in 
Gateshead, UK, with art 
exploring environmental 
justice, biodiversity and 
cultural diversity. There's 
also anew commission 
to look at, inspired by the 
neighbouring river Tyne. 
Open from 28 May. 


Read 


The Elephant in the 
Universe is dark matter. 
In this new book, 
popular science writer 
Govert Schilling 
describes the century- 
long attempt by 
theoreticians to make 
sense of an elusive, 
unobservable world. 
Available from 31 May. 


Watch 


A Taste of Whale starts 
a gripping conversation 
between activists and 
whalers from the Faroe 
Islands, as they prepare 
for the “grind”, a hunt of 
whales and dolphins. 
Watch on Amazon 
Prime Video and Apple 
TV+ from 27 May. 
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AMAZON PRIME VIDEO 


Views Culture 


Out of this world 


A couple discover a portal to another planet in Night Sky, but the show’s most 


affecting moments have nothing to do with intergalactic travel, finds Josh Bell 


a 

TV 

Night Sky 

Holden Miller, Daniel C. Connolly 
Amazon Prime Video, 20 May 


GETTING older is never easy, but 
ageing couple Franklin and Irene 
York are able to take refuge from 
their ailments and frustrations 
by going out to “see the stars”. 

Played by J.K.Simmons and 
Sissy Spacek, the main characters 
of Amazon Prime Video's Night 
Sky don’t just use a telescope to 
gaze at the heavens. Instead, 
they descend into a cellar hidden 
under the floorboards ofa shed 
in their backyard, walk down a 
dank tunnel and open a bizarre, 
alien-looking door. 

There, they find a chamber 
that, somehow, transports them 
toa room on what appears to 
be another planet. They look 
out the window at a view that 


Franklin and Irene York 


don't need a telescope 
to gaze at the stars 
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no one else on Earth gets to 
experience. Or so they believe. 
Night Sky, created by Holden 
Miller and Daniel C. Connolly, 
starts slowly, spending plenty of 
time with Franklin and Irene as 
they go about their daily business 
in small-town Illinois, with the 
sci-fielements of the story often 
fading into the background. 
Simmons and Spacek are such 
strong actors that Night Sky would 
have been engrossing simply as a 
story about a loving couple headed 


course of the first six episodes. 
The glacial plot progression 
can be frustrating, especially 
when the focus shifts away from 
the Yorks to other storylines 
whose connections to the main 
narrative take a while to coalesce. 
The second episode introduces 
a mother and daughter living 
in rural Argentina, protecting 
a strange chapel and reluctantly 
taking orders from a dangerous 
secret society. The dynamic 


into their twilight years, reckoning “For now, Night Sky 


with nostalgia and regret. The first 
episode doesn’t deal with much 
more than that, at least until 

the end, when Irene discovers 

a mysterious man inside the 
underground portal. 

The interloper, Jude (Chai 
Hansen), both disturbs and 
invigorates the Yorks, leading 
them to new discoveries about 


the device they have been using 
for the past 20 years without 
ever questioning it. He also 

has an agenda of his own, which, 
just like everything else in Night 
Sky, unfolds slowly over the 


is more about 
insinuations and 
atmosphere than 
explanations” 


between Stella (Julieta Zylberberg) 
and her teenage daughter Toni 
(Rocio Hernandez) isn’t as 
emotionally rewarding as the 
Yorks’s lived-in relationship, but 
their direct involvement in the 
vague conspiracy lends their 
scenes a bit more excitement. 
Still, the character development 
is as incremental as that relating 


to the plot, and some of the show’s 
detours look more like dead ends. 
The Yorks’s nosy neighbour goes 
through an entire unrelated 
drama on his own just so he can 
circle back to poking around the 
shed and making an actual impact 
on the plot. There are plenty 

of scenes of similarly dubious 
relevance involving secondary 
characters that contribute to 

the lethargic pacing. 

Maybe there will be satisfying 
answers in the remaining two 
episodes of the eight-episode first 
series, but, for now, Night Sky is 
more about insinuations and 
atmosphere than explanations. 
There are references to “quantum 
entanglement” and “spooky 
action at a distance”, but nothing 
definitive about the origins or 
mechanics of the Yorks’s portal, 
or the related projects ofthe 
apparently globe-spanning 
ancient order that Stella and 
Toni belong to. 

There is usually enough 
enticement to keep watching 
until the next episode, though, 
and even when the show seems to 
be spinning its wheels, Simmons 
and Spacek find lovely grace notes 
in their performances. 

Night Sky’s most affecting and 
engaging moments have nothing 
to do with intergalactic travel 
or transdimensional portals, 
however. No special effect 
matches Irene delivering a 
heartbreaking monologue about 
the death of the Yorks’s adult 
son, or Franklin comforting his 
granddaughter Denise (Kiah 
McKirnan) at her father’s grave. 

These characters are on their 
way to learning the secrets of 
the universe, but they have 
already lived long enough to 
know what truly matters. ff 


Josh Bellis a film and TV critic 
based in Las Vegas, Nevada 
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surprise 
Solarstorms can wreak havoc on Earth, 
but we usually see them coming. Now 


physicists fear the sun will strike with 
no warning at all, finds Stuart Clark 
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ROUBLE brewed on 30 January 2022, 

f although no one knew how bad it 

was going to be. Ifthey had, SpaceX 
wouldn’t have launched 49 Starlink satellites 
into low Earth orbit a few days later. 

It began as a giant cloud of magnetised gas, 
called a coronal mass ejection, hurled in our 
direction from the sun. That wasn’t a big 
concern. Sure, solar storms can heat Earth’s 
atmosphere, causing it to expand and drag 
on low-flying satellites, but all measurements 
suggested only mild consequences. Power 
grids and satellites might glitch a little and 
skywatchers at high latitudes might notice 
aurorae, but nothing serious. 

Soon after the Starlink satellites launched 
from Florida’s Kennedy Space Center, 


however, it was clear something was up. When 


they reached Earth’s upper atmosphere, the 
satellites experienced much more drag than 
expected for the storm’s magnitude. In the 
end, nothing could be done. Controllers 
watched as 40 of the satellites were dragged 
down, burning up in the atmosphere ina 
demonstration of the sun’s capricious power. 
Down here on Earth, we enjoy the benefits 
of energy and light from the sun. We couldn’t 
live without it. But we are also exposed to 
a constant barrage of solar wind, charged 
particles coming from our star. Most of the 
time, these only make themselves known 
in colourful displays of aurorae. 
Every so often, however, the sun spits out 

2 alot more material, endangering satellites 

i and infrastructure on Earth. Usually, these 

2 come with the warning ofa solar flare a day 

: or two before they reach us. But recent 

© research suggests some storms could 

% appear with no warningat all. 


Compared with what the sun is capable of, 
the storm that hit Starlink was a minnow. 


To truly understand what is possible, we must 
turn the clock back to 2 September 1859. On 
that day, Earth was engulfed by a gargantuan 
coronal mass ejection (CME). Huge bursts of 
electrically charged particles were thrown out 
from the sun’s surface. These particles made 
their way to Earth, where they overwhelmed 
the barrier created by the planet’s magnetic 
field. But no one knew what this was at the 
time —CMEs weren’t discovered until the 
1970s. What happened next appeared to 
come completely out ofnowhere. 

Brilliant displays of the aurora, or northern 
lights, filled the night skies across much of the 
world, caused by the particles interacting with 
gases in our atmosphere. The global telegraph 
system failed as electrical currents surged 
through the wires, sending sparks flying and 
starting fires in offices. At least one telegraph 
operator was stunned unconscious by 
phantom electricity jumping from 
equipment. Compasses spun uselessly as 
Earth’s usually steady magnetic field writhed 
under the assault. Global communication and 
navigation was brought to a standstill. 

That storm and its aftermath became 


knownas the Carrington event, named 
after Richard Carrington, the British 
astronomer who witnessed the enormous 
solar flare on 1September that, unbeknownst 
at the time, set the CME in motion. Although 
CMEs happen regularly, something as big 
as the Carrington event still hasn’t come 
our way since. If it did, it would bea very 
different story. 

“We’re doing so much more in space,” 
says Jonathan Eastwood, who runs a research 
group at Imperial College London dedicated 
to modelling space weather with the aim of 
developing forecasting tools. Today, we are 
much more reliant on electricity, and grids 
are vulnerable to the storms. We have 
satellites and, potentially, people in orbit. 
A solar storm could even disrupt the internet 
(see “Deep-fried internet”, page 40). “We need 
to know what the space weather is,” says 
Eastwood, “in the same way that we need to 
know what the weather on the high seas is — 
or anywhere on the surface of the Earth.” 

CMEs are typically launched from the 
sun in some kind of explosive magnetic 
event, which sets off a solar flare that we can 
see from Earth. The ejected particles take a day 
or two to reach us. So, the basic idea behind 
space weather forecasting is that you look for 
the bright flash ofa solar flare, usually at 
ultraviolet wavelengths, and then look for 
any resultant CME in cameras called 
coronagraphs that block out the blinding light 
from the sun. If youseeaCME approaching, > 
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Deep-fried 
internet 


How long could you live without the 
internet? As the sun's activity ramps 
up towards its next maximum, predicted 
for 2025, you might well find out. 

Last year, Sangeetha Abdu Jyothi, 
a computer scientist at the University 
of California, Irvine, published an analysis 
of how solar activity might affect internet 
infrastructure. She suggested the long 
fibre-optic cables that lie across ocean 
floors are particularly vulnerable. That 
is because they require long wires to link 
“repeater” stations, devices that keep 
the optical signals from accruing errors. 
During a significant solar storm, magnetic 
fields could induce huge electrical 


currents in the wires linking the repeaters. 


According to Jyothi’s analysis, 80 per cent 
of fibre-optic undersea cables could fail 
in an extreme event. 

When Facebook, Google and other 
internet big hitters are sending most of 
their data from North America to Europe 
via fibre-optic cables that run at solar 
storm-vulnerable northerly latitudes, 
that is a disaster-in-waiting, says Jyothi. 

Early warning of a storm might allow 
us to isolate the repeaters from such 
currents. “If we can detect the changes 
and break the circuit in some way, that 
could help,” says Jyothi. However, such 
early warnings won't always be possible 
(see main story). And repairing submarine 
cable damage is costly and time- 
consuming, so an outage is a distinct 
possibility. “We could reroute data, 
but available capacity will be much 
less elsewhere,” says Jyothi. 

There is some good news, though. 
Although significant solar storms could 
cause internet outages, it isn’t yet agreed 
that the impact would be as severe as 
Jyothi predicts. Mike Hapgood at the 
Rutherford Appleton Laboratory in 
Oxfordshire, UK, says the currents 
induced in the repeaters will be much 
lower than Jyothi’s analysis suggests. 
“These cables are designed to be 
resilient to such extra currents,” he says. 

Milton Mueller, who researches 
the resilience of our infrastructure at 
the Georgia Institute of Technology 
in Atlanta, say that in such extreme 
circumstances, the electrical 
infrastructure is likely to fail first, so 
there will be no currents anyway and 
hence no surges in repeaters. “Internet 
outages may be secondary or tertiary 
concerns if the breakdown is severe.” 
Michael Brooks 


you issue warnings, just as you would fora 
looming hurricane. 

While simple in principle, in practice, this is 
anything but. Lots can change in the CME while 
itis en route, which sometimes makes it nearly 
impossible to know what is truly going on. 
And the consequences of getting it wrong 
are not only expensive but potentially deadly. 

Eastwood is part ofa team at the Rutherford 
Appleton Laboratory in Oxfordshire, UK, that 
works for the UK government on a continual 
appraisal of space weather consequences. 

The researchers take the Carrington event as 
a “reasonable worst-case scenario”, studying 
the effects such a geomagnetic storm would 
have. In 2019, Eastwood and his colleagues 
found that power stations were particularly 
vulnerable. The surging electricity could 
overwhelm and burn out transformers, 
potentially interrupting the power supply for 
millions of people for weeks or even months. 

Extreme space weather has been on the 
UK National Risk Register since 2011. Current 
estimates suggest a major event could cost the 
country between £100 million and £1 billion 
in lost revenue and claim up to 200 lives, in 
accidents mostly derived from the loss of 
power. In the US, one study predicted blackouts 
for around 130 million people and said the 
damage could take up to 10 years to remedy. 
Another, by researchers in New Zealand, said 
it could cause a global catastrophe. 

Food supplies could be disrupted for weeks. 
There could be accidents at road junctions no 
longer controlled by traffic lights or failures 
on the rail network. People connected to life- 
support systems could die when backup 
generators fail, and in remote places, those 
reliant on GPS could become lost. There is 
even achance that a severe solar storm could 
trigger some kind of violent event, ina similar 
way to the apparition of comet Hale-Bopp in 
1997, which led 39 members of the Heaven’s 
Gate cult to die by suicide. 

In the past few years, new risks have been 
added. NASA is planning to send people once 
more to the moon, where there is no magnetic 
field to protect them. For those astronauts, a 
major solar storm could be fatal. Back on Earth, 
the exponential rise in satellite constellations 
and the near ubiquitous use of global 
navigation satellite systems (GNSS) mean 
losing them for a couple of days could be 
severe. “GNSS is more and more ingrained 
in all of our everyday services, more so than 
two or three years ago, and certainly more 
than five years ago,” says Eastwood. “But we 
haven't scoped out all the consequences yet.” 

So far, so scary. The one saving grace is 
the warning signs we get from the sun. After 
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witnessing a big solar flare, we knowa CME is 
coming. We have a day or two to prepare, which 
is crucial. But, unfortunately, it might not beso 
simple. Over the past few years, solar physicists 
have begun to suspect that some CMEs sneak 
up on Earth, launching themselves without an 
observable ultraviolet signature. They call such 
wraiths stealth CMEs. 

Not so long ago, ifa CME appeared ina 
coronagraph, but no triggering event could 
be seen, researchers tended to assume the 
eruption had taken place on the far side of the 
sun, blooming out into space in the opposite 
direction to us. Even then, some geomagnetic 
storms appeared to come out of nowhere. It 
was as if Earth was being struck by a CME, while 
the sun appeared calm. These enigmas were 
known as “problem geomagnetic storms”. 

Researchers, including Jennifer O’Kane from 
the UK government’s Defence Science and 
Technology Laboratory, set out to investigate 
what was going on, using missions such as 
NASA's Solar Terrestrial Relations Observatory 
project (STEREO). Launched in 2006, STEREO 
consisted of two spacecraft that drifted away 
from Earth in opposite directions — one 
eastwards, the other westwards. This allowed 


“This time, there 
was no warning 
sign at all” 
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us to study the space between the sun and 
Earth sideways on. “It was only when we got 
these different viewpoints that the stealth 
CMEs really came to light,” says O’Kane. 

Firstly, it was clear that they were exploding 
from the sun’s Earth-facing side, not the far 
one. Secondly, the different viewpoints allowed 
astronomers to triangulate their points of 
origin on the solar disc. They were erupting 
with little or no visible warning. 

During her PhD at Mullard Space Science 
Laboratory, University College London, O’Kane 
set out to determine whether stealth CMEs 
really were impossible to detect by studying the 
sun in ultraviolet wavelengths. She started by 
carefully analysing solar images that coincided 
with stealth CMEs to see if she could find any 
hint of the activity that had launched them. In 
most cases, she did find something, a blemish 
or an unusual pattern on the solar surface. 
“There was always something to indicate that 
maybe something was going on,” she says. 

But on 19 April 2020, a CME swept across the 
European Space Agency’s (ESA) Solar Orbiter 
spacecraft. This time, there was absolutely no 
warning sign at all. Not to be beaten, O’Kane 
began a forensic campaign of image processing 
to find something — anything. Eventually, using 
images from STEREO, she caught a glimpse of 
an ultra-faint magnetic structure that gently 
lifted itself from the sun and began its stealthy 
creep into space. Working back through other 
images, she found the structure had existed 
fora while. That left an important puzzle. 


“What triggered it to erupt?” says O’Kane. 
“We still don’t know.’ She thinks there could 
be some genuinely different physics that is 
propelling the stealth CMEs compared with 
their more predictable cousins. And she 
isn’t the only one thinking along these lines. 

Nariaki Nitta at Lockheed Martin Solar and 
Astrophysics Laboratory in California has 
organised a team of researchers through 
the International Space Science Institute in 
Switzerland to investigate whether the physics 
launching stealth CMEs is different from that 
behind more normal CMEs. He recently 
recruited O’Kane. “The presence of stealth 
and stealthy CMEs presents a big challenge 
in space weather forecasting,” says Nitta. 


Maximum risk 


Solar activity runs on a roughly 11-year 

cycle, from low to high to low again. The 
peaks and troughs are called the solar 
maximum and solar minimum. Around the 
solar minimum, astronomers estimate up to 
one-third of all CMEs are stealthy, which has 
implications for the efficacy of space weather 
forecasting. At the solar maximum, it is even 
worse. There is so much activity that it can be 
difficult to link even the ordinary flares to 
specific CMEs, never mind the stealthy ones. 
“Space weather is a new science,” says Erika 
Palmerio at Predictive Science in San Diego, 
California, who is also part of Nitta’s group. 
“Tt’s improving,” she says. “But at every solar 


cycle, we have new challenges that make 
predictions more important and more urgent.” 

Like many others in this field, Palmerio 
is working to develop the ability to predict 
space weather conditions several days in 
advance. It is a big ask, especially when the 
new challenge this time is the effect on the 
thousands of small satellites that SpaceX 
and other companies plan to launch, usually 
to provide crucial internet services. 

At present, anumber of organisations offer 
space weather forecasts. But as the Starlink 
event shows, unexpected things do happen. 
These systems are ina constant state of 
improvement, and rather like weather 
prediction on Earth, the more stations you 
have collecting data, the more accurate the 
forecasts can be. Here, things are looking up. 

Our space weather stations are the various 
spacecraft now circling the sun in the inner 
part of the solar system. There are dedicated 
solar missions like NASA’ Parker Solar Probe 
and ESA’s Solar Orbiter. We also have the 
joint European-Japanese Mercury mission, 
BepiColombo, which carries instruments for 
analysing space weather conditions. Then 
there are the “watchdogs” nearer Earth, such 
as the ESA-NASA SOHO mission or the National 
Oceanic and Atmospheric Administration's 
Deep Space Climate Observatory. 

Thanks to these missions, our understanding 
of space weather is improving in leaps and 
bounds. But transforming the tools used to 
investigate space weather in hindsight into a 
system capable of reliably forecasting future 
events remains Herculean. “The demands are 
quite different,” says Eastwood. “Ifthere was a 
major space weather event, you need real-time 
information, so you can make the best 
decisions.” To achieve this, his group is now 
working closely with the Met Office and ESA. 

Companies such as SpaceX will no doubt be 
looking to improve their forecasting, too, in 
order to avoid a repeat of the event at the start of 
the year. But as Palmerio points out, the storm 
that brought down the Starlink satellites was 
only minor. “That’s a kind of storm that we will 
see many times during the solar cycle,” she says. 

The last solar minimum was in December 
2019. The sun is now ramping up towards an 
expected solar maximum in around 2025, 
when we will be more reliant on satellites 
and other vulnerable technology than ever 
before. All the time, the clock is ticking and 
the stakes are getting higher. I 
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‘There are a lot of things that 
make us human —- our 
vaginal microbiome ts one’ 
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In her new book, Rachel E. Gross uncovers the 
sexism, misconceptions and biases that have led 
to our fragmented understanding of the female 
reproductive system. It's time to fill in the gaps, 
she tells Catherine de Lange 


as the science editor at Smithsonian.com 

when she developed an “obnoxious” 
vaginal infection that set her on a mission 
to better understand her own body. It may 
have started with her genitals, but in her 
new book, Vagina Obscura: An anatomical 
voyage, Gross not only unravels many 
misunderstandings about the female body, 
but also rewrites the history ofthe science 
of gynaecology with women and LGBTQ+ 
researchers front and centre. She spoke 
to New Scientist about why this matters. 


Jee Rachel E. Gross was working 


Catherine de Lange: What made you want 

to write this book? 

Rachel E. Gross: I was doing a lot of coverage 
of women in the history of science. These 
themes kept coming up of women in 
scientific fields that had been left out of 

the conversation or blocked from attaining 
certain levels. And at the same time, there 
were all these questions about women’s bodies 
and bodies [of people] with a uterus and 
ovaries that weren’t being asked. I made the 
connection: the deceptively simple reason 
why these questions weren’t being asked 
was because women weren't at the table. 


How did you find these incredible stories 

of women who were written out of the 

history books? 

The darkest section of the bookis about 

James Marion Sims and the development 

of the speculum. It’s well known that he 

was a southern slaveholder who made his 
advancements on the bodies of enslaved Black 
women. But there is a lot more to that story. 

I relied alot on historians who had excavated 


the stories of some of those women, namely 
Betsy, Lucy and Anarcha. Deirdre Cooper 
Owens is the historian who spearheaded the 
argument that these women, and others, 
became surgical assistants who ended up 
knowing as much about fistulas (openings 
between the walls of the bladder and the 
vagina that can occur after a long or obstructed 
childbirth) as any doctor. They gained all this 
medical knowledge and potentially went back 
and used it to help their own communities. 
That was just such a paradigm shift for me. 


| was shocked to read about experiments 

in the 1950s that involved transplanting 
microbiomes of people with vaginal infections 
into pregnant women, and other examples in 
which the female body was seen as available 
for people to do what they want with. Do you 
feel optimistic that this is changing? 

A lot of the history of gynaecology is a 
history of experimentation on vulnerable 
populations. But I think that this growing 
awareness about the importance of true 
medical consent, and about these vast gender 
disparities that have happened throughout 
history, is changing things. The experiment 
you refer to was performed by a well-known 
bacteriologist, Herman Gardner, in Texas, 
who did the first experiments on what we now 
call bacterial vaginosis. He transplanted fluid 
from women who had infections into women 
who didn’t - many of whom were pregnant, 
many of whom ended up infecting their 
husbands. And there’s no documentation of 
any meaningful consent involved. But then 

I spoke to scientists who are now trying to 

do the first vaginal microbiome transplants 
in order to help people who have recurrent 


vaginal infections. They were aware of 

that history and reacting to it by being extra 
careful and transparent and taking a long 
time to find the right subjects and have them 
be completely informed. I think it has made 
alot of researchers more careful. 


Speaking of microbiomes, | was interested to 
learn that humans have a vaginal microbiome 
that seems to be completely different from 
those of other animals. Why is that? 

Human beings are the only animals that have 
Lactobacillus-dominated microbiomes with 
certain traits that are really important for 
protection. I think ofit as this semipermeable 
membrane protecting this space between 

you and not-you. People have called it an army, 
but I really love the metaphor of a garden, with 
a specific ecosystem of flowers and plants. 
There might be a few new plants or weeds 

in the mix, but, overall, you have the right 
balance to be healthy. 

One theory of why we have this ecosystem is 
that when nomadic humans settled down and 
started fermenting food, that fermentation 
was created by lactobacilli. It seems that these 
bacteria got into the vagina and set up ahome 
and it was a really good environment for them. 
Over time, they could have co-evolved with us 
to make this their primary niche. Now, there is 
a personal protective ecosystem down there. 
There are alot of things that make us human, 
but one thing is our vaginal microbiomes. 


Vaginal microbiome transplants are a hot area 

of research right now. Are they about to take off? 
Unlike many of the lethal diseases we treat 
with faecal transplants, such as C. difficile 
infection, the imbalances in the vaginal > 
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microbiome are not deadly. They mostly affect 
quality of life, sexuality and relationships. 

Yet researchers in this field told me that’s 

not something that funding bodies care 

about as much. I kept getting this really sad 
answer: that women’s quality of life doesn’t 
matter enough to prioritise this type of work. 
So, the short answer is that I hope this will 
take off, but it may be a while before we get 
past these biases. 


When thinking about some of the roles of the 
female sexual organs other than reproduction, 
animals can teach us a lot, can’t they? 

Yes. The real chapter where I got into animals 
was the vagina chapter, which was surprising 
to me because it started out as a book on the 
science of vaginas, so I thought that this would 
be acentral human chapter. But there was so 
little research on what is happening to the 
vagina and vulva during different stages ofa 
person’s life. Really basic stuff wasn’t there, like 
the shape and size of most vaginas, or how the 
vagina and surrounding organs bounce back 
after a vaginal birth. So I resorted to animal 
research. I followed an incredible evolutionary 
biologist, Patty Brennan, who is illuminating 
vaginas throughout the animal kingdom, 
starting with ducks and moving on to dolphins 
and snakes. Her work sheds a lot oflight on 
why we have these gaps in knowledge in the 
first place, and why scientists have shown 
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“There are so 
many fascinating, 
wacky types of 
female genitals 
in animals” 


this consistent lack of curiosity about what 
the female reproductive tract is doing in 
comparison to the male. 


Right, because there are all these animals 

that have weird penises, but no one's asking 
about the vagina. 

It’s so simple that it just seems like it can’t be 
the reality that nobody thought to look at the 
other half, but that’s what Brennan found. For 
instance, she was dissecting dolphin vaginas 
and she realised they have a huge clitoris 

that looks similar to the human clitoris —it 
has asimilar shape, erectile tissue, large nerves 
and appears to be functional and pleasurable 
for dolphins. There are so many fascinating, 
wacky types of female genitals in the animal 
kingdom. Everyone knows about the giant 


The vulva is 
celebrated during 
Spain's annual 
Pride parade 

in Madrid 


hyena clitoris, but there are also bright red, 
swollen baboon vulvas and there are clitorises 
in really unexpected animals. So, some of 
these features are clearly not being shaped by 

a reproductive need, by sperm needing to get 
to the egg. They are being shaped by other 
forces, like pleasure and bonding and same-sex 
sexual interactions. Thinking outside the box 
about animal genital evolution can spur us to 
ask new questions about ourselves. 


I think, for a lot of people, research on the clitoris 
seems almost frivolous. Why does all this matter? 
Understanding the anatomy, vasculature 
and location of the clitoris is important 
for procedures that are really important 
to women’s lives. One of them is gender 
affirmation surgery. That surgery has really 
evolved over time to be more about trans 
women’s experience with their own bodies, 
rather than just making a hole for penetrative 
intercourse. Our new understanding ofthe 
clitoris also shows us that there is this huge 
subterranean network of erectile tissues 
beneath the surface of the vulva, and that can 
be important for those who have experienced 
genital cutting — to think of their anatomy as 
being whole and interconnected and that they 
didn’t necessarily lose something that they felt 
they had lost. There is also the advent of 
surgical restoration that tries to lift up some of 
the buried clitoral tissue and place it back so it 
is exposed. This technique relies on knowing 
the true anatomy and extent of this organ. 
More broadly, having this knowledge can 
change your relationship with your body, 
which, in turn, changes how you communicate 
about your health and body to medical 
providers, a sexual partner or friends. 


I certainly learned a lot about my body, so thanks 
for that! Did you learn anything about yourself? 
Oh my god, yes. I mentioned that I had a really 
obnoxious vaginal infection that was very 
uncomfortable. At the time, I had all these 
feelings that I would end up encountering in 
the book again and again, of shame, and this 
frustrating obscurity of my own body, where 
even my gynaecologist didn’t know what was 
going on. I had previously thought that I knew 
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a good amount about vaginas and vulvas, but 
discovered I had no idea what was happening 
in my own body. So that really got me into 
the burgeoning world of vaginal microbiome 
science, and that totally changed the way that 
I think about my genitals. I love to think of it 
as this microscopic world happening down 
there, and that it’s working to keep me in 
balance and keep me healthy. And I want to 
protect it. So it gave me the sense of wonder 
about my own body, whereas previously 

the messages I was getting from society and 
medicine were of shame, disgust and stigma. 


How do we change these messages, especially 
for young women? 

I think the first step for me was becoming 
aware of those biases, because many of us 
have that internalised shame and feelings 
of dirtiness. But where does it come from? 
Perhaps it is the way that we frame sex 
education for girls, which is currently 

more about how to avoid getting pregnant 
or getting diseases, whereas for boys we talk 
about pleasure and sexuality. In the book, 


I go into the origins of thinking of the egg 

as a passive damsel in distress and sperm as 
the explorer, or how the vagina is considered 
this passive organ and the penis as the active 
component. So, once you know that those 
biases exist, I think you can work to combat 
them when introducing them. 

There’s also always been a lot of mystery 
around menstruation. If someone had talked 
to me about the amazing science that was 
happening in my body and why, I think I would 
have felt a lot more empowered instead of 
afraid. It’s not just blood, it’s stem cells and 
immune cells and this amazing collection 
of regenerative cells of the uterus, that are 
like leaves on a tree that are supposed to fall 
every season and then come back. 


| feel like | have to ask about the G spot because 
some of New Scientist's most popular articles 
of all time are about it. Why are people so 
obsessed with it? 

I'd been told about the G spot in all these 
women’s magazines, but it never felt true 

to what I knew about my body. So I spoke 


Avisitor inspects 
a display at the 
Vagina Museum 
inLondon 


to some anatomists instead. The answer I 

got from Helen O’Connell, the researcher 
who had specifically asked whether this was 

a unique anatomical structure, was that yes, 
there is a sensitive area in the zone that is 
sometimes referred to as the G spot. But it’s 
not a magic button, it’s the root of the clitoris, 
where the bulbs and the arms combine and 
wrap around the urethra and the front wall 
of the vagina. There’s a lot of sensitive erectile 
tissue there, and so for some people, it may 
be associated with a different or more intense 
sensation. Sorry ifthat takes away some of 
the mystery, but, surprise! It’s just the clitoris. 


What is the most amazing thing that you have 
discovered through your research? 

My biggest wow was that there was more than 
a decade of research finding that ovaries may 
have the ability to make new eggs throughout 
alifetime. That completely went against 
everything I was ever taught in reproductive 
biology and just sounded so far-fetched. 

Iended up spending a couple of years 
looking into that research, spending time 
in the lab where it was happening and looking 
at the wild controversy swirling over it all, and 
Icame away understanding that there are 
stem cells and regeneration in almost every 
part of the body. That’s happening in the 
ovaries as well. We don’t yet know to what 
extent or exactly what these stem cells are 
doing, but it seems absurd to assume that 
human beings are one of the few animals 
in which females don’t make new germ 
cells, when we have found that it is almost 
certainly happening in mice and fruit flies 
and other species. 

It might not have any immediate health 
effect on me, a 33-year-old woman, but it 
changed the way I relate to my body and 
made me think of my ovaries less as 
degenerating organs that “fail”, but as 
hotbeds of regeneration and resilience. 

And that makes me happy. I 
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Rise of the guardians 


Dog breeds that once protected livestock are now being used 
to conserve predators too. Can it work, wonders Isabelle Groc 
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Livestock guardian 
dogs in Portugal 
tending their flock 


OLVES were once common in 
Portugal. As in other parts of 
Europe, they have been persecuted 


almost out of existence, with their range 
reduced by 80 per cent and numbers down 
to just 300 or so. Even now, when it is illegal 
to kill wolves, farmers still poison or shoot 
them to protect livestock. 

Biologist Silvia Ribeiro is on a mission to 
change that. To help farmers coexist peacefully 
with wolves, she uses an ally from the past: 
livestock guardian dogs. For millennia, these 
dogs worked alongside shepherds to protect 
herds against wolves and bears that roamed 
in many regions of Europe and Asia. But in the 
19th and 20th centuries, when such predators 
were largely exterminated, most guardian 
dogs lost their jobs and the breeds nearly went 
extinct. In the past 25 years, Ribeiro brought 
back four of them, placing 675 pups with herds 
of goats, sheep and cattle. The aim isn’t simply 
to protect livestock, but to conserve wolves too. 

Ribeiro’s work is part ofa much bigger trend. 
Around the world, as the rewilding movement 
grows and predators return to or expand 
their ranges, guardian dogs are enjoying an 
unexpected revival. They are even being put 
to new uses, such as guarding penguins and 
marsupials in Australia. To increase the success 
ofthis venture, Ribeiro and other scientists 
are rediscovering what it takes to make a good 
guardian dog. But they also want to know 
whether they really can change how farmers 
perceive predators, reducing livestock deaths 
and averting revenge killings —and whether 
using them isa viable strategy to conserve 
threatened and endangered species. 

Today, there are around 50 breeds of 
guardian dogs on duty in various parts of 
the world. In the US, ranchers first used them 
in the 1970s when the government banned 
compound 1080, a powerful poison that 
had been favoured to kill coyotes, the species 
responsible for most livestock losses. The dogs 
have also proved their mettle in Canada, South 
America, Africa, Asia and Australia, protecting 
animals against all sorts of predators — wolves, 
coyotes, bears, cougars, lynxes, bobcats, 
wolverines, dingoes, cheetahs, leopards, 
hyenas and even stray dogs. 

In many regions where predators were 
absent from the landscape for along time, 
the traditional knowledge of how to work with 
guardian dogs wasn’t passed on to younger 
generations of herders. In Portugal, Ribeiro, 
who is at the University of Porto, is providing 
that knowledge. Working with Grupo Lobo, 


an organisation focused on wolf conservation, 
she has placed dogs with 389 herders so far. 
The puppies arrive when they are 2 months old 
and Ribeiro provides veterinary care and food 
until they reach adulthood. Thereafter, she 
visits farmers monthly, giving extensive 
training and technical support. 

Although protecting livestock is part of their 
instinct, training can make or break a guardian 
dog. They are raised from an early age with the 
animals they will be watching. They learn to 
identify with their smell, and eventually the 
goats, sheep or cattle become the dog’s family. 
“Their initial training is to understand that 
livestock is going to be their life,” says Dan 
Macon, a shepherd with three guardian dogs 
who is also the livestock and natural resources 
advisor for the University of California 
Cooperative Extension. “A big fuzzy white 
puppy is fun to be around, but too much 
human affection makes it a great dog for 
guarding the front porch, rather thana 
great livestock guardian dog,” he says. 


Top dogs 


Although they vary in colour, all breeds of 
guardian dog have some qualities in common. 
In addition to their large size, which is meant 
to intimidate predators, they are trustworthy 
and protective of their herd. They will place 
themselves between livestock and any threat, 
barking loudly. Ifnecessary, they will chase 
away predators, but often their mere presence 
is sufficient. Of course, some individual dogs 
make more successful guardians than others. 
The first study to explore the characteristics 
involved was published this year. Researchers 
identified five personality traits — playfulness, 
trainability, independence, reactivity (a dog’s 
tendency to overreact to some situations) and 
sociability with people. Three were linked to 
performance. Guardian dogs with higher 
trainability and lower reactivity were rated 
as more effective by owners. However, dogs 
that scored higher for playfulness were 
judged more likely to harass livestock. 
Another study has compared the 
effectiveness of different breeds. In the 
US, European “white dog” breeds such as the 
Maremma sheepdog and great Pyrenees have 
been used for decades to protect livestock from 
coyotes. But ranchers had become concerned 
that crosses of these breeds weren't a match for 
larger carnivores. To test this idea, Julie Young 
and Daniel Kinka at Utah State University 
imported three other European breeds > 
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historically used in areas inhabited by 
wolves and brown bears — Turkish Kangal, 
Bulgarian karakachan and Portuguese 
cao de gado transmontano — and placed 
them with sheep herds. Comparing their 
behaviour and performance with those of 
dogs commonly used in the US, the study 
found that the more assertive European 
dogs performed better. “Sheep survival 
was higher using any of these three breeds 
than using white dogs,” says Young. 

It might seem paradoxical that a 
domesticated wolf can protect livestock 
against wild wolves and other predators, but 
the evidence indicates that guardian dogs are 
highly effective. For example, in Australia, 
more than 65 per cent of herders reported that 
predation stopped after they got the dogs and 
almost all the rest saw a decrease in attacks. The 
study, by Linda van Bommel and Chris Johnson 
at the University of Tasmania, Australia, also 
showed that the cost of obtaining and caring 
fora livestock guardian dog was recouped 
within one to three years of it starting work. 
Researchers in other countries have reported 
similar results. A recent study in Mongolia 
found that bankhar dogs used to protect 
livestock from wolves effectively decreased 
predation after one year of placement. In 
Portugal, Ribeiro has found that more than 
go per cent of the farmers participating in 
her programme rate the performance of 
their dogs as very good or excellent. 

“If they are managed and used properly, 
livestock guardian dogs are the most efficient 
control method that we have in terms of the 
amount of livestock that they save from 
predation,” says van Bommel. That is how 
they have traditionally been employed, of 
course, so it perhaps isn’t surprising. But 
today’s guardian dogs often have a new role — 
to help preserve wild predators. Conservation 
organisations that encourage their use assume 
that reductions in livestock losses can increase 
farmer tolerance of predators on their land, 
resulting in fewer retaliatory carnivore 
killings. Is that really the case? 

In Namibia, the Cheetah Conservation 
Fund (CCF) set out to answer this question. 
There, more than 90 per cent of cheetahs 
live outside protected areas, close to humans 
raising livestock. Asa result, they are often 
held responsible for animal losses, and the CCF 
estimates that between 1980 and1990, farmers 
killed more than 7000 cheetahs to protect 
their herds. So the organisation turned to 
guardian dogs, placing 700 Kangal dogs on 
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“The dogs 
are being 
put to new 
uses, such 
as guarding 
penguins” 


There are some 50 
breeds of livestock 
guardian dogs, all 
large, protective 
and trustworthy 


In Australia, dogs 
shield little penguins 
from fox attacks 


farms across the country since 1994. Ina 
study published last year, it found that more 
than 90 per cent of farmers reported little to 
no livestock losses after getting a dog and 
said they were less likely to resort to killing 
predators as a result. 

Young believes this result applies widely. 
“There is common ground from the livestock 
perspective and from the conservation 
perspective,” she says. “Ifranchers don’t have 
a dead cow, they will not make a call to apply 
for a permit to kill a wolf.” Nevertheless, this 
doesn’t necessarily change how farmers 
perceive predators. Young and Kinka found 
that the use of livestock guardian dogs in the 
northern Rocky mountains of the US didn’t 
result in more positive attitudes about wolves 
and grizzly bears among pastoralists, even 
though they felt that the dogs were very 
effective. “People live with the predators, but it 
doesn’t mean they have to like them,” she says. 


Protecting predators 


Looking at all the published evidence, Bethany 
Smith at Nottingham Trent University in the 
UK and her colleagues found that up to 88 per 
cent of farmers said they no longer killed 
predators after using dogs — but they warned 
that such self-reported results must be taken 
with a pinch of salt. What’s more, it is possible 
that livestock guardian dogs merely displace 
carnivores to unprotected neighbouring 
properties, where their fate isn’t recorded. 
“In some regions, we work with almost every 
farmer, but in others only one or two have 
dogs,” says Ribeiro. “If we are not working 
with everybody, we are transferring the wolf 
pressure to the neighbour’s herd and they can 
use poison and kill an entire pack of wolves.” 
Another concern is whether guardian dogs 
themselves harm predators. One study of dogs 
in Australia and South Africa found that they 
have considerable lethal and non-lethal 
welfare impacts on the animals they are 
there to guard against. This was contested 
by other researchers who claimed that the 
dogs rarely engage in direct and aggressive 
confrontations with wildlife. Nevertheless, 
work by Smith and her colleagues revealed that 
more than three-quarters of the 56 published 
studies on the ecological effects of guardian 
dogs reported them chasing and killing 
wildlife. Eighty species were affected, including 
11 listed as “near threatened” or worse on 
the IUCN Red List. Most of these weren’t 
the predators from which the dogs were 
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supposedly protecting livestock, leading 
the researchers to conclude that there are 
“unintended ecological effects” of using 
guardian dogs. 

The extent of this problem isn’t known, 
but the consequences are clear in Namibia. 
Cheetahs aren't the only species that cause 
sheep and goat losses there: leopards, caracals 
and black-backed jackals also attack livestock. 
In 2015, researchers reported that although 
farmers ceased killing cheetahs and leopards 
after they obtained a guardian dog, the 
number of jackals killed by dogs and 
people combined actually increased. “It’s 
a philosophical question of whether you 
prioritise cheetah conservation over the killing 
of these other carnivores which have their 
own ecological knock-on effects,” says Smith. 

Guardian dogs have other ecological 
impacts too. They have been implicated 
in the spread of diseases to wild animals, 
including endangered Ethiopian wolves. They 
may also compete with other carnivores for 


The Cheetah 
Conservation Society 
has placed 700 Kangal 
dogs with herders 
across Namibia 


food. And by creating a “landscape of fear”, 
their mere presence can influence the 
behaviour, distribution and interactions of 
prey animals. These wider ecological effects 
are complex and scientists are just beginning 
to understand them. “We are using dogs as 
biological control agents without thinking 
about the potential consequences on the 
environment,’ says Smith. 

The evidence so far, however, indicates that 
these consequences aren't always negative. In 
the sheep-grazing lands of Chilean Patagonia, 
for instance, guardian dogs not only reduce 
livestock predation by foxes, but also scare 
away invasive European hares, which compete 
with sheep for forage. The mere scent of the 
dogs is sufficient to trigger fear in the hares. 
“Hares are avoiding places where the dog 
smell is present,” says Carolina Ugarte at the 
University of Chile in Santiago. Likewise, in 
Australia, van Bommel and Johnson found 
that herbivores such as wallabies, deer and 
kangaroos avoided areas where Maremma 


sheepdogs — the most commonly used 
guardian dogs in the country — were present. 
These wild herbivores compete with livestock 
for pasture, so their absence provides an added 
benefit to farmers. 

Guardian dogs can even deliver unexpected 
conservation benefits by protecting vulnerable 
or threatened wildlife from predators. Their 
presence has been found to increase the 
number of nests of ground-nesting birds in 
pastures where foxes, raccoons and skunks 
would normally raid them. Indeed, Australian 
researchers are now using dogs to enhance 
biodiversity and create refuges for species 
threatened by predation from foxes and cats. 
On Middle Island, a small island connected 
by atidal sand bridge to Warrnambool in 
south-western Australia, ateam of Maremma 
sheepdogs has been trained to guard a colony 
of little penguins from fox attacks. Meanwhile, 
researchers from Zoo Victoria and the 
University of Tasmania are conducting trials 
to see if Maremmas can protect a reintroduced 
population of endangered marsupials called 
eastern barred bandicoots. “If you reinstate a 
top-level predator like a livestock guardian dog 
on the landscape, they can have a role to play 
in protecting our native wildlife,” says van 
Bommel, who is involved in the trials. 

For livestock guardian dogs to be truly 
beneficial for wildlife conservation, humans 
must play their part. For example, there is 
evidence that guardian dogs that aren’t well 
treated or properly fed are more likely to chase 
or kill wildlife. “You can’t just throw those dogs 
out there and expect them to do their thing,” 
says Young. Van Bommel agrees. “Guarding 
livestock is an instinct, but you still have to 
nurture that instinct and guide it in the 
right direction,” she says. 

If we can get this right, van Bommel sees a 
bright future for guardian dogs in promoting 
harmonious coexistence between humans 
and wildlife. She points out that consumers 
are becoming ever more conscious of the 
environmental impacts of the food they eat. 
“This will put more pressure on farmers to 
manage their land and grow livestock ina 
more sustainable way,” she says. “Ifthat trend 
continues, livestock guardian dogs will have 
avery big role to play.” I 


Isabelle Groc is a writer 

and photographer based in 
Vancouver, Canada, and author 
of Conservation Canines: How 
dogs work for the environment 
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Acomet lost and found 


Here’s hoping that a meteor shower predicted by astronomers for 
almost a century will be seen this month, says Abigail Beall 


SOMETHING exciting is 
happening at the end of this 
month. On the evenings of 30 
and 31 May, astronomers around 
the world will be watching the 
skies to see whether a new meteor 
shower, which has been predicted 
for almost 100 years, comes to pass. 

In May 1930, acomet called 
73P/ Schwassmann-Wachmann 3, 
also known as SW3, was first 
spotted by German astronomers. 
Shortly after its discovery, there 
were predictions that it would 
cause a meteor shower ifit 
travelled close enough to Earth. 

SW3 isa short period comet that 
passes the sun every 5.4 years, but 
it wasn’t spotted again until 1979. 
This is because it was so faint, 
nobody had noticed its orbit 
veering off course due to the 
gravity of Jupiter. In any case, the 
comet still hadn’t fragmented 
enough by 1979 to produce debris 
that would burn up in Earth’s 
atmosphere, which is necessary 
to create a meteor shower. 

Then, in 1995, astronomers 
watched as SW3 started to break 
apart into four large fragments. 
By 2006, they could see a total of 
68 separate pieces, littering SW3’s 
trail with debris. In 2011, however, 
the comet stayed behind the sun 
in relation to Earth, meaning it 
wasn’t easy to observe. 

Now, the comet is approaching 
perihelion —the closest point to 
the sun in its elliptical orbit—so 
we are in a good position to see 
both the comet and its associated 
meteor shower, if there is one 
to be seen. Luckily, Earth is also 
making a much more direct 


path through SW3’s trail of debris 
this year, which should help. 
Three models have predicted 
that, ifthere is to bea meteor 
shower, it will peak on 31 May. 
Some astronomers are also 
optimistic that, despite the low 
density of SW3’s trail, the dust 
released by the break-up of the 
comet will be enough to produce 
a visible meteor shower. They 
also believe it will be best viewed 
from North and Central America. 
The meteor shower associated 
with comet SW3 is called the 
Tau Herculids. Usually, meteor 
showers are named after the point 
in the sky from which they radiate, 
where most of the meteors appear 
to “start” from. Thanks to Jupiter 
moving the comet out of its 
original orbit, the shower is 
predicted to start not from 


Hercules, but from the nearby 
constellation Bootes. Bootes is 
recognised by finding its bright 
star, Arcturus, which is part ofa 
pattern of stars, or asterism, called 
the Summer Triangle. Another 
way to find Arcturus is to find 
the Plough, or Big Dipper, in the 
constellation Ursa Major, then 
follow the arc of the handle of the 
dipper, until you see a bright star. 
The good news is that there will 
be anew moon the day before the 
shower’s predicted peak, giving us 
the best chance to see the meteor 
shower. Even if you don’t catch it, 
you can try to spot the comet itself 
up until the end of August, if you 
have a telescope. # 


These articles are 
posted each week at 
newscientist.com/maker 
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Quick crossword #108 Set by Richard Smyth 
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ACROSS 
1 Antibody (14) 
10 Savoury flavour (5) 
11 Slow motion of earth down a slope (4,5) 
12 Hooved mammal of Europe 
and western Asia (3,44) 
13 Valentin ___, Soviet rocket engineer (7) 
14 Surgical stitch (5) 
16 Inflammation of stomach lining (9) 
19 Neurotransmitter (9) 
20 Natural rubber (5) 
22 Seabirds related to gannets (7) 
25 US term for a bulrush or reedmace (7) 
27 Hakaru___, Japanese physician (9) 
28 Tracks (5) 
29 Nostrum; quack remedy (6,8) 
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Answers and 
the next cryptic 
crossword 
next week 


DOWN 

Carnivore (4,5) 

Waste water (5) 

Sex hormone (9) 

R.D.___, Scottish psychiatrist (5) 

Bq (9) 

Bloodsucking invertebrate (5) 
Sleeping capsules (3,4) 

Elementary particles (6) 

15 Consumption and assimilation of food (9) 
17 Desert weather phenomenon (4,5) 
18 Method of chemical analysis (9) 

19 Type of familial relationship (7) 

21 Sugar isolated from wood (6) 

23 Beginning (5) 

24 Atmospheric disturbance; tempest (5) 
26 Doughnut-shaped (5) 
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_ Our crosswords are now solvable online 
newscientist.com/crosswords 


Quick quiz #152 


1 Which geological period comes 
between the Cambrian and the Silurian? 


2 The first radio signal detected from a pulsar, 
a type of neutron star, was nicknamed LGM- 1 
by its discoverer. What does “LGM” stand for? 


3 Benzaldehyde is an organic compound 
with a smell reminiscent of which food? 


& What is the largest living equid species ? 


5 The organelles responsible for modifying 
proteins and lipids into vesicles are named 
after which Italian scientist? 


Answers on page 55 


Puzzle 


set by Rob Eastaway 
#168 Bone idle 


University student Rick Sloth has spent 
his life avoiding work, and even though 
it is exam season he has no intention of 
mending his lazy ways. 


He is studying palaeontology, which he 
thought might be an easy option when he 
signed up for it, as he loves dinosaurs, but he 
has now discovered that it requires rather 
more study than he was expecting. 


It turns out there are 18 topics in the 
syllabus and his end-of-year exam will 
feature 11 essay questions, each on 

a different topic. Fortunately for Rick, 
candidates are only required to answer 
four questions in total. 


Rick wants to keep his exam preparation to 
a bare minimum, while still giving himself a 
chance of getting full marks. 


How many topics does he need to revise if 
he is to be certain that he will have at least 
four questions that he can tackle? 


And can you come up with a general formula 
for the minimum number of topics you need 
to study based on the number of exam 
questions and topics in the syllabus? 


Solution next week 
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Placebo power 


What is it exactly that 
provides the healing effect 
of a placebo treatment? 


Tim Lewis 

Narberth, Pembrokeshire, UK 

The placebo effect is as mythical 
as its “evil twin” the nocebo. What 
appears to be an effect is just the 
natural pattern of variation in 
disease or non-specific symptoms. 
This was illustrated in a 2001 study 
published in the New England 
Journal of Medicine, which 
concluded that there was “little 
evidence in general that placebos 
have powerful clinical effects”. 


Anthony Woodward 

Portland, Oregon, US 

The placebo response is 
intriguing. A placebo is a 
substance without any 

known medical effects or an 
interaction with a caregiver that 
nevertheless improves the health 
of the recipient. The placebo 
response refers to all health 
changes resulting from such 


“A placebo releases 
the pleasure hormone 
dopamine, as well as 
opioids, providing 
an effect similar toa 
morphine injection” 


apparently inactive treatment. 

When any treatment is given, 
the overall effect is the true effect 
of the intervention plus the 
placebo effect, which can be large. 
A 2021 meta-analysis of 186 clinical 
trials found that on average, 54 per 
cent of the overall treatment effect 
was attributable to placebo. 

The placebo effect results from 
activation of opioid, cannabinoid, 
and dopaminergic pathways in 
the body. Dopamine is ahormone 
associated with feelings of 
pleasure. A placebo also sees the 
release of opioids, providing an 
effect similar to a morphine 
injection. Indeed, the placebo 
effect can actually be counteracted 
by naloxone, a drug that blocks 
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This week’s new questions 


Nippy nippers Why do little children run everywhere 
instead of walking? Is it a legacy of sabre-toothed predators? 
John Healey, Adelaide, South Australia 


Smartosaurus Whatare the chances that dinosaurs would 
have developed human-like abstract intelligence if they 
hadn’t been wiped out? Alan Dix, Shipley, West Yorkshire, UK 


opioid receptors in the body. 
There are even claims that 
animals experience a placebo 
effect. One trial reported that 
86 per cent of dogs responded to 
an epilepsy drug, but 79 per cent 
seemed to respond just as well to 
a placebo. I don’t believe a placebo 
actually heals; rather it enhances 
a person’s own healing potential. 


David Gordon 

Leeds, UK 

When ill, we tend to regress 

to an earlier stage of emotional 
development, in need ofa 
parental figure who can listen 
to our experience and interpret 
it in a way that restores to us 
some agency. This is the essence 
of a good practitioner-patient 
relationship. Any treatment 
given in this emotional context 


will tend to be more efficacious. 
Furthermore, the simple act of 
faith in the practitioner or the 
treatment can do likewise. 


Paul Rendell 
Tywyn, Gwynedd, UK 
Ihave a suggestion inspired 
by an article in New Scientist 
about the reasons for painful 
childbirth (6 May 2015). This 
is that the placebo effect is due 
to a subconscious call for help. 
An ancient bodily system 
determines that help is 
required and amplifies the 
pain/symptoms to attract 
the attention of others. 

Once the call for help has 
been answered, the amplification 
can be turned off. This idea would 
predict that the amplification 
will only occur when help is 


Want to send us a question or answer? 


DX] 


Email us at lastword@newscientist.com 
Questions should be about everyday science phenomena 
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Is the desire of children to run 
everywhere linked to ancient 
predator-evasion instincts? 


close enough to be attracted 
by this method. 


David Muir 

Edinburgh, UK 

Psychologists put the placebo 
effect down to expectancy 
theory, in which we somehow 
bring about effects based on our 
expectations, and/or classical 
conditioning, where the effects 
are brought about by automatic 
conditioned responses. 

Beliefin the treatments helps, 
but even people told that they 
are receiving an inert substance 
instead of efficacious medicine 
still experience the placebo effect. 

Placebos affect subjective 
patient-reported symptoms such 
as nausea and pain, but not the 
causative disease itself. 


Breathless birds 


Do birds ever get out of breath? 


Jennifer Skillen, Peter Robinson 
and 21 chickens, including 
cockerels Bandersnatch 
and Jabberwocky 
Tetbury, Gloucestershire, UK 
From our experience yes, birds 
do get out of breath. At least some 
of our chickens do, mainly the 
cockerels when they are fighting. 
We have a flock of chickens 
made up of American game 
chickens along with some cross- 
bred o-shamo and Saipan, both 
Asian game chicken breeds. They 
are semi-wild and most unlike the 
normal tame, egg-laying chickens. 
Because each clutch hatched 
contains both male and female, 
we have had an opportunity to 
observe the behaviour of about 
15 free-range cockerels over the 
years, with the American game 
cocks being particularly 
aggressive. We usually let them 
sort themselves out into the alpha 
cock and his underlings — things 
are tense, but not too violent. 
Occasionally two equally 
matched cockerels will spend a 


Tom Gauld 
for New Scientist 


SCIENCE KNIGHT 
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THEY SHOULD 
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TO COMPLETE. 


whole day fighting and chasing 
each other and they often get 
out of breath, sometimes to the 
point that they will both stand 
panting at each other until they 
catch their breath again, then 
the chase starts all over. 

There is nothing so funny as 
a mighty cockerel out of breath, 
half-heartedly trying to kick 
another cockerel and falling 
over in the process. 


Mike Follows 

Sutton Coldfield, 

West Midlands, UK 

Birds are more likely to get 

tired before they actually get 

out of breath. After all, birds 

like the bar-tailed godwit can 

fly 11,000 kilometres non-stop. 
However, it is possible that a 

bird flying faster than normal, 

to evade predation for example, 

may run out of puffand seek a safe 

haven to catch its breath. This isn’t 

to be confused with gular flutter, 

which is where birds expand 

and contract their throat in order 

to increase the evaporation of 

water in their respiratory tract 


to regulate their temperatures. 
Ifbirds breathed the way 
mammals do, there is no way they 
could fly for as long or as high as 
they do. The summit of Mount 
Everest is in the “death zone”, 
those parts of peaks more than 
8000 metres above sea level, 
where mountaineers routinely 
need to enrich the thin air with 
oxygen from tanks that they carry. 
However, the bar-headed goose 
can apparently fly at this height, 
seemingly without great effort 
Our lungs represent a cul-de- 
sac, with inhaled air having to 
perform a U-turn as it is exhaled. 
This makes our respiratory system 
less efficient than it could be. 
Birds have a different physiology 
that allows air to pass through 
their lungs continuously and 
in one direction. 


NEITHER, ACTUALLY. 
I'M WORKING ON A 
LARGE-SCALE STUDY 
OF THE SYMBIOTIC 
RELATIONSHIP 
BETWEEN DRAGONS 
AND PRINCESSES: 
PM HERE TO LEARN! 


THEN WHY D0 YOU 
HAVE A LANCE? 


WHAT A 
FASCINATING 
OUTCOME! 


Peter Bursztyn 

Barrie, Ontario, Canada 

Tonce watched an ostrich running 
across the savannah in Kenya. 
My old Land Rover was following 
a parallel course, soI was able to 
clock the bird at 70 kilometres 
per hour, which it maintained 
with no apparent strain while I 


was in danger of losing my fillings. 


Iron mussel 


Exploring slate mines in north 
Wales, UK, my son and often find 
structures that resemble a mussel 
or similar bivalve on rusting iron 
metalwork (pictured). What's 
going on? (continued) 


Paul Wood 

Hamilton, New Zealand 

The picture is of the rust-eroded 
head of a bolt or large rivet used 
in the metal supports in some 
mine shafts. I have seen many 
bolt heads like this in old mine 
workings with high humidity, as 
wellas in rusting bolted metal in 
old buried rubbish tips that have 
been exposed by erosion. # 


Answers 


Quick quiz #152 
Answers 


1The Ordovician 

2 Little green men 

3 Almonds 

4 Grévy’s zebra (Equus grevyi) 
5 Camillo Golgi 


Cryptic crossword 
#83 Answers 


ACROSS 1 Scott, 4 Sleigh, 

7 Anemone, 8 Seal, LO Knapsack, 
11 Sign, 13 Export, 15 Amelia, 
17 Oink, 18 Hypnotic, 21 Gull, 
22 Basenji, 23 Infers, 24 Noria 


DOWN 1 Shackleton, 2 Omega, 
3 Trousers, 4 Stench, 5 East, 

6 Glacial, 9 Antarctica, 

12 Amundsen, 14 Penguin, 

16 Fynbos, 19 Tenor, 20 Floe 


#167 This 
escalated quickly 
Solution 


Jack should choose the stairs. No 
matter how much faster he is than 
the escalator (up or down), he will 
lose more time going against it 
than he will gain running with it. 


Suppose it takes him T seconds 
to climb the stairs. If, for example, 
the escalator moves at half Jack’s 
running speed, then going up the 
up escalator improves his speed 
by 50 per cent, and he will make it 
to the top in 2/3 the time (2/3 T) 
to climb the stairs. Coming down, 
however, it will halve his speed, so 
he takes twice as long to go down 
as to descend the stairs (2T). 


Up and down on the stairs would 
take about 2T total, up and down 
on the up escalator would be 2T + 
2/3 T. Aslight difference in his up 
and down running speed might 
make one escalator a better choice 
than the other, but the stairs are 
still the best choice overall. 
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Relight my fire 


An apology is in order, as we return, 
reluctantly, to the subject of testicle 
tanning, as advocated by US TV host 
Tucker Carlson. Feedback’s recent 
coverage of this improbable health 
advice has occasioned, ahem, 

quite the bulging mail sack. Who 
knew that New Scientist readers 
would get so exercised by the 

topic of scrotal sunbathing? 

Reader John Keeves writes 
to ask if we were mistaken to 
ascribe the purported benefits to 
infrared radiation, rather than the 
ultraviolet part of the spectrum. 
After carrying out further research - 
which necessitated a thorough 
disinfection of our internet search 
history afterwards because you 
wouldn't believe the kind of adverts 
that started appearing - we can 
report that testicle tanning involves 
neither ultraviolet nor infrared rays. 
It merely uses ordinary red light, 
which causes no heating but 
visually creates an impressive 
fiery glow around the goolies. 

The lack of heat is probably for 
the best, because Carlson is fretting 
about falling sperm counts, so the 
aim should be to keep things cool 
rather than hot things up. 

Another reader, who wisely 
wishes to remain anonymous, 
believes that Carlson's foray into 
alternative health is a Good Thing 
for gender equality. Women have 
long had to put up with actor 
Gwyneth Paltrow's promotion of 
questionable health activities, such 
as steaming your vagina or popping 
in a jade egg. Now men are being 
told to do ridiculous things with 
their private parts too. For any 
Carlson fans who do wish to 
indulge, reader Tim Mahon has 
the perfect soundtrack: Jerry Lee 
Lewis's Great Balls of Fire. 


True Woo 


On the subject of alternative 
therapies, Feedback’s attention is 
drawn by news of UK television 
network ITV’s forthcoming 
channel devoted to health -or 
“wellness” in today’s parlance — 
aimed at Generation Z, who 
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are those aged 10 to 25. It is an 
interesting choice of demographic, 
because this age group must be, on 
average, the healthiest people on 
the planet. Alarmingly, the name 
ofthe new channel is “Woo”, which, 
according to a handy dictionary, is 
a derogatory term for beliefs that 
have little or no scientific basis. 
The channel, which will make 
documentaries, comedy series 
and social media content, will 
be partly funded by providing 
viewers with links where they 
can buy wellness products that 
are plugged, sorry, “featured”. 
Feedback is sure that all the 
healthcare products sold through 
Woo will have tip-top credentials 
and a solid scientific grounding, 
but some of the articles on the 
pilot version of the channel’s 
website may give evidence-based 
medicine fans cause for concern. 
Topics include psychic healing 


and ear seeding, a treatment for 
anxiety that involves sticking 
crystals on to the ears. 


Moon confusion 


The Woo website also has an article 
on the recent “blood moon” lunar 
eclipse, but alas, this also had some, 
erm, non-science based content. 
Things got a little hazy over the 
number of shadows cast by Earth, 
and there was a stern warning that 
people should protect their eyes if 
viewing the lunar eclipse - the 
author may be thinking of a solar 
eclipse. There was also some 
unfortunate confusion over whether 
the moon and the sun are, in fact, 
types of planet. 

“Enough science,” the story 
exclaims at that point - and judging 
by its track record so far, we can 
only agree. It then moves into 
full-on astrology mode and we 


will draw a veil over the rest of 

it, on the assumption that it will 

be incompatible with the belief 
systems of most New Scientist 
readers. Feeling mischievous, 
Feedback showed the article to New 
Scientist's space correspondent, 
who had to go for a little lie down. 


Best of enemies 


Speaking of incompatible belief 
systems, Feedback’s hopes were 
raised by claims ofa new method 
for bringing about world peace. 
Or at least, a method for helping 
opposing sides in the UK’s 2016 
Brexit referendum call a truce, and 
ifit can do that, it can do anything. 
The psychologists who came up 
with the idea hoped it would 
reduce Leavers’ and Remainers’ 
“affective polarisation”: a polite 
way of saying “hating people who 
vote differently to you”. 

What’s the secret? Oh. 
It is meditation. Specifically, 
befriending meditation, which 
involves listening to and repeating 
the statements: “May I be free 
from suffering, may I be happy 
and healthy, may I have ease of 
being.” Then repeating them while 
replacing “I” with, sequentially: 
aloved one, a stranger, a “difficult 
person”, and lastly, all living 
beings. Yes, even politicians. 

Sadly, the results don’t suggest 
that universal harmony is around 
the corner. Those who practised 
befriending meditation did 
score slightly lower for how much 
they disliked people who voted 
differently in Brexit compared 
with a control group, but the 
authors admit that: “The effect 
sizes in the present study were 
small, so itis reasonable to 
question whether they have 
practical significance.” 

At least it worked a little bit. 
Feedback’s theory is that all 
that chanting about “ease of 
being” got so annoying that 
participants transferred their 
hatred to the psychologists. Or 
maybe befriending meditation 
does work usually, it just couldn’t 
cope with the sheer intensity 
of enmity triggered by Brexit. ff 
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